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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1st n-value data string and p-value 2nd 
and 3rd data strings and sends a modified m-value QAM signal. A 1st 
receiver 23 uses a demodulator 25 to receive the n-value 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-yalue modified 
multiplexed modulation wave, the transmitter demodulating data of the n- 
value 1st data string is obtained even with the receivers having only n- 
value demodulation capability in the case of n<m. 
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2-3©e*ic«-w-Tatiwiftjaiift*(ftffla!H-r*s8 1 
- 2*i{£*g^si hiss i 2 2 t&mmmmii 9 o * -biffin 

H&aSBSfcfcSEHf S»2-2ffiffiffi£WI3|gSl 2 3 

^itt), ^ne>©(4*aas««EH:-&jEaag6 s-c&jersjv 

[0 0 4 1] £©B#©aEWfg-9;*'*— J***^ 
g|18(c^-r. 4o©flr^jSt£gft^u «**JfflSft*fe 

±tf 3 fc »n — Haw tc ae^iB8giia«nffi^ t§® 

(11). 1 2 6 £ (01), 1275 

(00), 1 2 8 * (10) ttiUfci^S^ 

To iCD»^4 P S KO$ 1 3I»M2 3#»£S:r-i' 
4 3MB*- £ fc #> fc: tt^s? * ;i/M{f « 5 1 © tB* lz 

WL2 3tfr^^Sfii5 l©ft-§-54PSKT-g{g-r 
S©fc*H£«fcS&»ee-*©*<KB«tto3= D0-ai 
BB©Bi(8* A«,i:^*-rs fc2SeiR*©«fifiBAToW 
_h-e^fSTni±\ 36 1 §{s«2 3#MnJf64:feS. 
20 [0 0 4 2] ^!:IlgfI«2 3to^T»'<S„ f 1 

&mm 2 3 tt^fg^ i &£>(Dmmm^t> u < b^s** ;u 
mmw. 5i*>f,©4PSK ©j^« i o <Dtp m 

2 4K:±t)gffi*B-^S4PSKe-9i:*Ja:UTlWHt- 

s. ft i §?fa£8 2 3 tt*3iE> ^v* jvmmm 5 1 © 4 p 

SK£fc(i2PSK©<S^£gf«U fyi'Jl'TVSi^ 
-^t^— * ^©{s^f 5 gfs *• 3 «t -5 t SMH- * ti T v ^ 

■So 

[0 0 4 3] il9ttil gfs«©«fiS;^D y ^EIT-» 
30 U2*>f,©iM7>rt2 2T-§ILfe 1 ;©ff 
ttA*gi5 2 4 cfct)A±rUfc^, «aS»EMlllS 1 3 1 4: 
tt/2 ^ffl^ 132C±!) aS3zl^ atSE«SS«#S^ $ 
ft, 1 teffi^ttKelK 133^2 ttffi&ttlHlB 1 

n, ^-r ^>^«tfsmiiisi 3 a^dv h 

SUfd&^ffiiUT^'J^ft, ft 1 f^US^lelSS 1 3 6 £ 
ft 2 Mt8iJ&£lslB& 137C±!)2 dOffii 

c±ft i ^— 2 3 2 j; 5 is i ^—*mzm.m 

40 [0 0 4 4] CitfSfiOTSBI2 0©^^t>;na*fli 
l^RWti. ^^.^;^f^65 l©4PSK©jSSe* 

«tcs-3^i i &mm2 3fsish{i^it ^ Leis 
M^-^y -< xt*± < te^mMfategkiqrX-tem 2 0 © 1 5 

1 ~ 1 5 404o©If)iiTgt5. 
[0 0 4 5] SSIBtteaSBtt'C^-fXtejaiSR 
©!E«ai*^»(S5[fflS*©i&*SSItS(S$ftfc(&^tt 

<m-%&<Dmm<D&z>— ^©nc^ts, e^^?> 
«ix s i: »©OTj^ WB'J-e * & < & 4 & to^- 7 - u - 
h* s *ft(cti^., »*»S«H*iait4i:7 ff -^S!t7c 
50 t&&<«;«. «JB*fr©a-&-ett»S*ftfe3.^ — U' 
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m\ti<z>i%m^& 1 5 i #m 2 o © i o - a R1 i ^ 

A RO , I 0 - b Ra I ^ A RO ©^T*^f ft 1 #S'Jffii£ 1 
5 5CA«J:-5te3aS'>^7 l A*89:^-rntf, &ttS£3£ 
S^IST-ltlimiT-gSo T>^^"2 2©§§3£bfc 

«e©*gflis roktj t> 3&2Lt 

(C-rtliS^rTCOi'X^AT-SfiT&So HI 1 8£:fcttS 
jaS©m^©lg«ttSB 1 2 3 © 4 P S KSfggftJS 

A R „t65iati;^t5, ^©igffef&tg*! io 
ft^A T oi:^S-rs„ c©Cli:{c«tt)7'>^^-2 2cd^ 
g# r oJBLh& Sfl^^* s *MT- * o T *> ft 1 §«£fe 

©»16 QAM, 6 4QAM£g{frS»&«B15« 

#>EI2 5 (a) ©<fc~>J-3Gl<s$U* 5 (tt/4 +n7r/ 

2 ) ©fcflLt©t£Ht: 8 o©(i^^ss2eu^®t-n 

«, 43ifg2f5£C<fc 0«1»S:B4T-?I». j£. El 2 5 
(b) Oi-5Cn7r/8CD^K©MJB»±K: 1 6^©{I 

■^jftftEB-rntf asssts^Eiis i 3ici 63i{g^^, 20 
©*3sa8?£#5Ss«jBi- * ^ t iz «t t> l 

M4P S KI 1 6 Q AMSBae^caKaiSESSSfcS 

4T-t5„ ^ffli^Ai/ (A1 + A2) = t a n (tt/ 

8) ^j&si^tcaseKiiwfli^-jasia^b^fR-rntf 
<fcv^ 0 ;r;iT*QPSK<s^£§fs-r3«£i£#£T^ 
* . 111 2 ©5aH3*©e^jaffi«ass/*jeni& 6 7 © .t 

■5t©^^tl(i (Ell 8) ©QPSKfs-^©fs^te 
i^AM^Cfa^lltSCfcit-gSo r©^-&^ 

1 2 3 <Dm j ^&&wm.m& 1 3 8 {±e^©(4« 

*Hlft>l/<H:ffi«SIf*PM, AM^Ctlt 30 

•So ^bT^«{i^*>£ft i^-*?ijtmims^£awj 
[0046] mzmmmi £Bit>Ei9©^ wi/Ei£ffl 

£E)9©<fc? CgfjSl? 3©7.MFX^, Wb;5|Sl©iEtIA 

>*iai 8 ©5*s>* taunts i©4 p sKS<&i£<gtB 

2>A T o,fc!?;*;£<-r?>„ tl.ii, El 9 ©36 1 *R©« ^ 
8 3 , 84, 85, 86 ©<I^'tt*MfcT? 1 4 P 

SKgffinitgfRit8 £ft£>©fl^fcftlg« 
«23 T-SII bfe»^ C© 4 ~D<Dm*%£MM 2 0©§ 40 
{f^* h;i/B©ftl#BiJfflttfc:A.6. tfc^T, ftlg{s 
$£2 3ttK9©{g^,£8 3, 8 4, 8 5, 8 6©^r*i 
*SI3bTt»|g|2 0©e^l 5 1 fcJRIBfU (11) 

* tiEi 8 c >j* b& «t a c j^ft^ i ©ft i om^tm 

9 1© (1 1) , -^{iftl^— *5>J© (1 1) Tfc 
«. ft2giPg, ft3#iRg, ft4*pg©*§llrfc|5]tiCbT 
ft l:r-*?iJfcfc«ii£*-l£o o£t>, ftlg<g£t2 3tt 
1 6 QAMt)U<S3 2 QAM* b < tt 6 4 QAM©j£ 



fSH^F- 7 -> 2 6 >4 1 4 8 
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— ^?U©2 bit ©^— tKDfr&mMT&Z. hK&So 
C©I^S2r-^ JU-^ft 3 =r--9 ?U©ff ^ftt^Tft 
l~ft4©#f!KI^,£P9 lt^tlSfcfe^lr- 
* 2W©«^©!MB fc ttfJl* £ 4- X. & V > „ b * b «§:}£•$© 

[0 0 4 7] * b, «S©iflK«©tti*C|R|M) s J&V^J& 

£i3 9©«fc5&f^©«^a*ffii«3&&©— «© 1 6~ 

6 4QAMT*l^3gtrt?.o b*>b, suiE© ± -5 C*±fe 
£i:j8V\ *Me^T*(i«S©aa*sjf j{_ § tfl%±if 

2>. ^©«JBttD^s; h©fI*>±lf3X h#ft*^fftc 
±Dge<&&«cv>IB 3^{Stti^(iiii{I®S© 
2 0 W, Mii»MT- 4) 1 0 0 W~ 2 0 0 WSJKTf * 
So ee-ot, BI9©«fc3&e^-jiWSElB2f5$©l 6QA 
MT-4PSK^eiib<t^^bfc«^-l 6QAM©JS46 
tt 2 A i = A 2 T- $> 5 & 3 A TOJ &g 4: & D m*T- 3E5J-f 
5 i:9«jMS 4:36:5. M£tt£t>fc-e-5fc«)C 4 P SK 
© 9 fgOS^tf&g-e&S o fro 4 P S K ©ft 1 
*>/J^©7 , >5 1 ^-"Tfg« "Hgtb<t^i:1-5i:, 
ttiH^nT <^ i»*MT-tt-nf£(t©tB*^t#5 ^ £. ttH 
bV^o #!IX.tt4 0W©i/Xf Afli3 6 0W£>St*!) 

[0 0 4 8] #*T*5i:ai*»tC:£T©gra* 

^inb^^^wrv^^-©^, raujang**«:e>«Fffi 

«f39jfe*5C*WMK»*3& s «tc^ b^b^^$©^5fe5 

[0 0 4 9] cixftJl#fl9t:i£^*i:4PSKtt/J\S© 

T>^^-$rfflVAfcM^T-fS3^ h©g{g f/^^AT-gff 
$-a-S(t#m§ii^>-ro ifetl 6QAMIWS7>rt 

At?§I?tfigC^o&HD T V^©«ftiDffifit-9- 

^itT*4PSKi:l 6 QAM, t) 6 4DMA5 

PtJl «J t ]^ft f 5 £ h $ 5 o 
[0 0 5 0] ^J^ttEll 0©<t-5{CAl=A2i:3feSi 

3fc*5T-ti.o ^©*fr&4PSKftiS<l-i--6&»©JE*l 
A(4)tt^<^ h;u9 2 A a 2 ©^tli:^: 

5. ^©fS*iA( 1 6)tt^* 6T'S1T'§ (A 

x + A 2 ) 2 + (B. + B^ Z ©¥^gi:'&-Sc 
[0 0 5 1 ] 

I A ( 4 ) | 2 = A 1 2 +B 1 2 =Ato 2 +Ato 2 =2A to 2 
I A ( 1 6 ) | 2 = (A a + A 2 ) 2 + (Bi + B 2 ) 2 =4 A 
to 2 +4 A io 2 = 2 8 A ro 2 
I A( 1 6) I / I A(4) I = 2 

4PSKfe$s(rra*&©2fB©fiii, 4{§© 
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-m.^u^mmx^mi i 6ffiQAM©msn±T-§;&^ 

# A , t A 2 © 2 -0(DMffi.t^-&)mM-$- £ d £ IZ <fc t> S& 2 

§ft$& 3 3 T-siit? is. Ei o ©±§-£\ se i -ftmm 

&m 9 1 ©^©©^©ftfclBg&tfcfcA t> , 4 P S 
K©«^^F^E§SI2 A 1 fctfc^^.i:A 2 /2 A.^tS. A» . 
= A 2c fcS l/2©e-3j&IH«§«i:fe?K PJb^v-U- 
— b&ftct-pii-r-Si: 2 {g©ig*a©Sft£SJ9L ^^)^^f 

— -ett.4m<D&smfi&&t.iz&. 4fg©§{t?sjg& 

WSCtt, m2&mm3 3(D7>y^j-3 2CD*mr*$: 
m 1 gft«2 SOTV^^" 2 2©^S^gr 1 tCJt^T 
2fg-T^t)*)r 2 =2 r.CtMiV^ #0;?.{£Sf§ 1 §{§ 
8S2 SWTV^^tfifigS 0cm;fe£>SI!2§{i$S3 3 ©7* 

0SB2 5*— *5U©««fc«fc»K C^HDTVO^JJ 
t) ^TtltiH D T Vt?©fTfc*f--" t^^lB)— ^ 

e> fiti±7 >^*- t §fi^©s«^m^-3 &#©•*- 
©^xM-feiv^ ;;t\ 4psk©€- Kara 

©fc»(C«{£^fi«:fr#&£^Tt^fc#k SlOfflA 
6 APSK©jS(t«*hbn 16 i:SI2§fs«3 3©T>5r 

[0 0 5 2] d©«*{bfcttefctt>atJfUT**i:s 4 

P S KCDiteS&Mx^;^-B( (Ai + A 2 ) / 
A^^gC^n^^ItSfc, ^16ttQAM-C 
Sft-ra fc *©ffi^jSHBffi«M±A a . 4 P SKffit 
S i: & ©<s^BS3§SSi± 2A„ «-5j&IHM©it*B: 
A 2 /2A, fS&S^fiSeTVr^CD+g^rafctS 

fcia i i©<t5&i80S£:&3o ffli* i o i ttjase^^ 

fg* n, 6 fci2 Sft«l 2 3©T>^^-2 2©4^Sr 
2 ©M^^*-To 
[0 0 5 3] ,-£102 tt^g§gS{s^-^©«-&© 1 6 Q A 

— &&Wt. ' \s$Zm&}X*&t£\>. 0 1 1 *>e> n J6 4 5{gW. 
±ti J PbT*)^2g{s«2 3©7>rt*ir 2 H:$li 

[0054] mmcDm-^. mmw.jji±m%.tftix*$*), 

-^(tW±lihfl^^<, ^©^i;*f>nl 6 5 {SWT 
tflS b v> d i: A^JI 5 „ roi^ii lot 

Ml 03 ©*MSt o i tf Ci ©ffi«rt «: h m *. KjM 

1 0 4l£3£«i*;^-4{gT*Sf!2§d8g2 3©T>^- 

^-^gr 2 {i2fg^35:5o £fcs j£ 1 0 5 

=¥— * s 2fgT-r 2 tt^5fgiC^So dfte>fci\ Hffl-fbRl 

[0 0 5 5] Tiieifi 5 <fc •? V~>C hSAi^Azt'SS 
^"5£ 

n 16 =((A I + A 2 )/A 1 ) 2 g 5 
A 2 ^ 1.23 Ai 



(7) . -2 6 4 1 4 8 

12 

01 0*»&#ffl«-5j*&#IH!©J&«£2 A (4), **3Brfr 
4 2 A( 16)fr2) A(4)ilA(16)-A(4)«iA a i:A 2 

t£oT{A(16)} 2 ^ 5 {A(14)} a i:-rtX«<t^o 
[0 0 5 6] &{CgE7f2©6 4APSKgMlV^;g!|J: 

jjvT. SB 3 SMWI 4 3 6 4fit Q AM«H* S T- 1 *. 
[0 0 5 7] 012 ©^ h ;H(ii 1 0 ©^ V ;i/0 

S„ 01 2 ©SB 1 9 l©*£t±{s^£l 7 

10 05!i&fti:bT4x4= 1 efitOfa^-Jnia^iaPBKlffiffi 
^nt^li. d©*§i§i\ 4P SKi:©i85/g't£4&fc-tt-5 
fc toSHlS itj© A ! ^ A to(C §5^ U U (t ft fcf# & & V "> . 
^3§f«4 3©7>^^-©^S^r3i: Ut, li, 
tB^fl^-n 6 4 i:j£*b £*§-&© r 3 ©fS 4 > P«H b 

r 3 2 = {6 2 /(n- 1 )}r! 2 

fciS;^ 01 3 6 4fjtQAM©*gr 3 -m*<g8Stn© 

[0 0 5 8] &?£U 0 1 2©<t-5^1E®T-H;^2§(s 
20 «3 3T-§lbfel^4PSK02b i t bfrtlfg 
&V»©T?SBiU SS2, mZ<DZr><Dm±L*Zt:msL-£l£2> 
fete, i2SfsM3 3tC^6 4ttQAM»A i e.^ 
Ml ettQAMSIlf^t^fefctSC^l^ b . 

[0 0 5 9] 01 4©«t-5fc3»Ji©jg^©^l'— K 

SBlfcRBSW-TMRiE-rsi:. SB 1 ^fiJ«-tiJ©^W 

9 1 fctSg 1 t=— *?U©2 bit© (1 1) 48J 5 fc 

30 [0 0 6 0] IS 1 ffl$MMOTj*i» 1 8 1 CttSB 2 

t 1 — ^?!J© 2 b i t © (1 1 ) SrfJ D*T5. SS 2 

8 2tc{± (0 1) SB 3 BJ«-t!ie*jS» 
1 8 3(ctt (0 0) £SB4BI4MHe-9j&»l 8 4tcti 
(10) <£t!)5$)TSo -®-fctt07i:ir«ffeSo 

[ o o 6 i ] 0 1 5 ©sb i^ps©^^ bjum^m^xm 

3 5 s —* i?"J©OTj*Efll SB U < BMH-r S 4: x. tt«^ 
,^2 0 1 , 205, 209, 213£(11). 
202,206,210,214^(01), OTjS 2 
03,207,211, 2154(00), {s-^ 2 0 
40 4 , 2 0 8 , 2 1 2 , 2 1 64(10) fc-j-ftttx IS 3 
^r—^^jCT) 2 b i t <D=r— ^4SB 1 t 1 — g§ 2^— 
i:?45:bT. 3Fg®© 2 b i t ^— ^ bTfi^T 
15. 

[0 0 6 2] 6 b i t©^— #ti*m : Z>1zttX-tiL<fr?£m 
COftmt LT 3o©l/^;i/©ttigOS)S;5§I»1:, 2 
bit, 4bit, ebitOS^Sfell©?-*'* 5 

eaitf* ua^, 3o©»Ji©eisiH©ssittt**»fc'«- 

5dhA 5 T*^5. 

[0 06 3] iCT\ 3PiJiGilB§©pjiS4*.fc-a-5 

so fc»tc^53fe{i^©Ee^?s4^-r5o 
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[0 0 6 4] HI 5t*4i^C, £tJ\ JBl^-^aj 
©^-#£16 1§I312 3t-fi^t5fe«)CB:, A> 

^ AtoT- & & ci t tt-r t* icifi^fco 

[0 0 6 5] Jfcfcjfc 25 s — ^W©ffi-^jSix 0d*.«BI 1 0 
©S^jSl 9 1til5 ©BHMMe^&ffl*© 18 2, 18 
3,184 ©ffi^ ES'JT* § 5 «t a Ws^RSB§8f £ 

[0 0 6 6] mi 5f(i2/3 Aa«W'lib&»'&Sja* 
■To ~©±§£rfg 1 iiJ^-f^g^p 1 8 1 <DP3»(D@^ 
2 0 1, 2 0 2©e^jSHHHe«ttA a /6 fc&i. ^3 
§{3$£4 3 T?gM1-«»^fc:«&g«:g{g:c*;i/^-£fi- 

d©t§-&„ 7>rt3 2 0^§Sr 3 i:lt, 
i&g&j3£©J-*;i/:*r— £ 4 P S Kigfl^;^— ©n 6<1 
fSTJ**4:^9i1-*i:, r 3 2 =(l 2r a )V(n-l)i: 

C®^^7{±^1 6©ffl££2 2 1 0!l;tfc£j&2 

2 2, 2 2 3 ©1^4 P SKMx^l/Jf-©6S©g 
{f^*;^— *s»?>tl^iS8fg©^g©7'>7 1 ^-T% * 
tz 9{%<Dmm^^JV-¥-t£t, 6{g©T>5^T-^ 1 , fg 
2, £3©^— **JjWKMT?£Sc:i:#fo*»S. d©*§ 

fc»r 2 2 = (3r,) V(n-l) t> ffiif£2 2 3© 
idtg^2§lt«3 3©r>5 : -^-3 2 

[0 0 6 7] £©;&&{£, ^^©«td^^M©3Hff^ 
jbS/hjar^lfflfctJB l5 s -*?Ui:S5 2 7 s -*?iJ£iI 

■r m i &mm 23^2 g/t^ 3 3 ©g^-* 

[0 0 6 8] gfatt*K£afcBJ3-r £-f!»2g{§ 
133 bm^Z o iuiE©^ 1 S®« 2 3 #;fc3fc¥g r 

^(D'i^^Tyy'i-X'^^^ ^mmm5 i©4psk$ 
wnsnvmrnm 1 ©^ 1 x-^^j^it- t * * -5 t 

KSbT&SCfcfcru SI2g{f«3 3T?ttjS«*Il© 
0 1 Ot^bfe 1 6ffi©{g^o* 13^2^-^© 1 
6 QAM© 2 t: v h©e-^$55:£fc«JHT?S5. £ 1 5 s 
— *3*Jfc-&;fo-t»-T 4 b i t ©{!^5i*ilT- 1 5„ d©S 
i&Ai, A2©Jt** s j8&«SI£«fc!>#lfe4. d©^-*^ 
13 2 1 CD^B^MmiSP 2 3 lftSU *Si[HlgStB§fifi4 

[0 0 6 9] El 2 1 ©SI 2 g{I$£3 3®7d 
Hi 1 9 ©fg 1 g<g#S 2 3©7D.'^ Hfcfc&fSIs] bfltJE&T- 
Std^fciU iT7>rt 3 2tf7>r±2 2 J; !3 
*§^&r 2 £&o-C^3;&K:<&a. C©&«\ it) 
«^P^g^©&Wg-s»£#S'JT-£5o «P£s3 
5©rt»t:«H®J»S» 2 3U, m 1 5 s — *5UB£» 2 

3 2 i:^2 5 :r -^?iJW^g|5 2 3 3 fefco. fg 1|&S<JB£ 
1K1 3 6«:gJF$l 6 QAM£a§Tf £fc#>AMft§i$S 



(8) 2 6*4 1 4 8 
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IBSfcoT^*. £©»^ 4 fig©tt&« 

^l<"OVt±&2m<DMi&*$)^>° ^^BMCDm-a, 

mzi 6 QAMifcfesi, a 2 2 (Dm^z v ;m© 

i?£Ktt#jg«f&©&<im;frC£ t) fct- 
THie&a^bbfe;*U*>5fc—;i/tfffi£: 1212 2 

T Hie= (A, + A»/2) / (Ai + A 2 ) 

[0 0 7 0] C©A 1, A2t.KttTH lft fitf, ^« 

10 ^IS©«m©®ra«^ (iN ^{s^ 1 <t t) N KS 1 rr-^ij 
©<f£-&»T2Hg;*nS. SfemS3f&OTSf5 2 3 l#g{g 

[0 0 7 1 ] 02 6&ffiWT»:7 b77?# — A,/A a 
©i£*£&5£bT^<;5i££l£B,J3-r;g> 0 Ai/As^gi 
5i:itt^b5. fIMT-i^bfcA 1 /A 2 tfll 
WJlT-IS;^ b A i/ A 2 ©tt*> £>gt;h, 5 fct^v ^ ^ — 

13 2 6©SB2 5 S — ^»5UBM2 3 3*»6©«il 
ft- 5 §-£«i§fMJ[SS§2 3 1 t7^- JHV\'-y^ btx5 
— V — -h©^5^-|pjfc:^7 h77^^-A 1 /A 2 ^]» 
20 t^ii:!: < t!3i3§ia4 3!iy7h77^^-§A 
i/A 2 ^«fab«:<T4)SFtrfc«)lH]KS* s ia#H55:s. * 

i^k^oMtffeS. dtL5r^2gff«3 3(cfflVi?> 

[0 0 7 2] {KHflflflHIEg 2 3 1 ii^ >J — 2 3 1 a £ 

*#-P„ T Vifc2£©5^ V^l^C^&S b^fB, 

•^>^-;uSr§:{f-rsi: d©fifi£D¥;cF{ij-f di:{c«fc t) 

30 [0073] ^<Dm.mmmt^m(Dm^ m2^—^m 

<Z>mmi±&M£tliZ>o tTF, (024) ©7D-ft- 

[0074] immm.-&m i>ti^m^x-i>^^^3 

1 3 © 4 P SKffl^IS^r '^73 0 1 ©^ 1 5^— ^ 
?iJ©«^{iT-t ^CTr, ^yy3 0 2fSlr- 
^?|JB^35 2 3 2T-»e>ft3f*!lit*$K£«^M$Pg|5 2 3 

liC^So «Sg4iJ«IgP2 3 1 l£?.^y7 3 0 3 ?m#4 
Xfcfc 2^e.^5 : -^7°3 13©4PSK*>b<{i2PSK 
(OmM^yo. N0ft^T'>73 0 4T-m*s8X{i 1 
40 6%^^TV73 0 5Al6ia o NO©»^li7ry73 

1 0 -Mp] -5 0 7,T^7'3 05T'liTH8}:TH16 ©^ 
#5rff^o ^r»73 0 6 -?%H$Jffll8IS 2 3.1 KAMI 
^©ISfitT H 16511 ^SiJS^illES 136h§2 Kgtj 
ff»l 37tSt), ^x^73 0 7, 3 1 5T*^ffiJ 

1 6QAM©SIi:S27 ; -^5fiJ©ff4AS)5:?n?.. ^ 

1^7-^73 1 3fcMt), 4PSKIOBS i fifJ&-5. 

[0 0 7 5] SfeCCDi^, H2 20j|^jjH8 5. 8 3 
ttcOS {U>t +TL7C/2) ©ftflLhfcfeS^ B^jS 

50 8 4 . 8 6«:,r©£!g±{;:&v^ S£oTE12 1©^2 5 S 
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?UB£SB 2 3 3 «fc *5 8£j£g[|S£[Sg§ 13lA^2f 
-*3aj©«Bi£j£&m«^&£!?e^j&8 4. 8 6©*^ 

^ >^©e^£fcfc«6£i££«mb&^cfcd£i^bT 

[0 0 7 6] ff§2;r-*^J#mSi^fig&igl§r£S0£bT 

isetss i fcfcm 1 yut <t q zmm&f <* k >?m^ 

tat-|4<t^ fM^-*F'J©<frT-£>{s^8 3. 

8 5#t)iP5„ Z<Dtz&). ttSSM^QIEgl 3 1 
«Sfchf«B£3& 3 d k K J; 0 MSSifttfS^T S & = 

[0 0 7 7] U5, 11 2 3 jjVT J: -5 

J&6 4 Q A M©{f-^#i££> ft T ^2 4©7D 

— 5^— MCIJi:7rf 73 0 4T-mtfl 6T-&V->A» 
mm^tl^.5^^y3 1 0T-m#6 4WTA>#5 : -ifi'$ 
*x, W?»73 1 1 T^8§^{i^;&7j5£T-$^t§-&, * 
T'>73 1 2 izfaifi?* CCT-li»6 4 Q AMB$©<1 

TH 6 <,= (Ai + A 2 /2) / (A1 + A2) 

[ 0 '0 7 8 ] SB 1 Md«IMjfti¥ 1 8 1 ©* fc & set 
j^F^cDfigBi^Ash-rsh, * 1 HMMMOTjSS 1 8 1 
fc* 2 BI34!l<s^/&l? 18 2 ©g§gf£fci: (A 2 - 2 A,) . 
aip-fb-T^k (A 2 -2A 3 ) / (A1 + A2) k&3o Z. 

v73 1 3TJ*IWU d M *sfF^ffi^T-$.ti«^^iy 
73 13CD4PSK€-h-CAI.. #SiJ®ffl£&5*§-£- 
{±-X5=-y7 3 0 5^|rUV^ 7x^73 0 7 CD 1 6 QAM 
(Dm.m*ftr)<, ^rv7'3 0 8-Cx7-l/-htf^ 
Xff 73 1 3®4PSK ; E-FtA5. 
[0 0 7 9] C©±§^ giI14 ! i2 5 (a) fcjjVT 
«td^{f^cD^8 QAMft^^i2l{g-rn«^ iTO 
(l^cos (2?rf + n ■ tt/4) ©fcflLhta&S 
4atfgfl3BK:±Dx r£T©«6M&#|5)D<4*StCfii 
^£ft3fc»»£&©S£6 s jgi££;fe3 kv^$&*#£ 
iti?>. c©±§-& s iaj5a£b-0->&^4 P SKSfHtT- 
^lg 1t ; -*?iJ©2 b i ttt«i3T-i£, i2§f«3 3 
T-(i^2 7= r — ^?U© 1 b ^25 (a) t^25 (b) 
©e^E«Blttffias«*lRl (r, 0) ^>7hbfcfi 

t:JE^fcB:^*S±r?* »)XY^|RlKl(t^*i'7 h£ 
*fcC-CDMfciS3flSffi«3RC-CDMi:B?tf, mffiH 
*o*»)r, 0*|q|K:e9^**>7 hS#&C-CDM 
*affi«*C-CDM*ffiffi«JRC-CDMJ:l**. 
[0 0 8 0] *-fi2 5 (a) ©8PS-APSK©fl 
tfSEIItt, QP SK0 4o©ft^CDg-i?tCfiU^^ 

Sti0bfcfc©T*fe5.. C?bT, H25 (a) lC^f«t 
dtwQPSK^5>8 o©<f fcoffiffil C - C D M 
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©APSKtfUStS. £ftttH8fl£»±fc:43»r"»TS (P 
ole) Si/7h$tfcif/a*lllDLfcAPSKT?$ 
5 CI k £>Shif ted Pole-APSKBg bTSP-APSKk 
Df A. ~ ©*§-S\ il 3 9 Kgs-r <fc-5 JCS'? h- 77^ 
— S i*fflV>S d k t «fc 0 Q P S K fciaiOSftfcfg^jSl 
8 5©M*sf§T-§S. 8PS-APSK©«*jSU4 
ffVOQPSKtDgftfl (r 0 , 0») ©«^J&8 3ft* 
ffir*|qIfc:Siro**W-'>7 h^-e-feffiM©©^ ( (S 
j+1) r 0 , 0o) £itiDb;fc*)©T-$>5. C-pbTQ 
10 PSKi:|5|D2bitO+)-75 1 +>^;Hi:lbi t© 

[0 0 8 1 ] $.tz. il 40©3>XrU— >3>§t: 

^^-«t^t N (To, 9o) s (To+SiTo, <9o) 

CD8 0CDfl^H^gr7alRlt:S 2 rofilt->7 
fcft^-iS&itiD-rsc: kt J: tifff-Jc (r 0 +S 2 r 0 , 
0o) k (r«+Siro+S2ro, 0o) © 1 b i t ©fl 

■■^^tfiiiD^nso ztit£2mm<Dms:ifi&&tzSb 1 b 
i t©-y-7^^>^.;i/* s f#?>n^o cnsi6Ps-A 

PSKkD¥U\ 2 b i t©f-7^>^;H k 1 b i t 
20 CDit7^^>^;i/2 k 1 b i t ©"9-7^-v >*;i/3 

o. 16-PS-APSK^e=l/4 (2n+l) n 

±i£{m J ^&.&&z>rzisbmi 9T-wtwisTzmw(DQP sk 

®^T-#&V^2b i t ©Sg 1 1^-^* >*;H±««T- 
15. -©ct-5tC^ffi«^(Sl{CS>-7 hnC-CDMJ 
SSfcfcP S K k < K3»S©«Stt3^*5^-t£»Etife S Q 
P S KSWS«kSlfttt*«-fe3&:4st ) fejas«f«*fti65itf 

«;©«M^ig©^# £ * -5 C k «c < m 2 ffift© A P S 
30 Kfeffiofc^*£H©«««©^*fi;tt3£^4:Sifcte 

[0082] 025 (b) ©i^Oif^ligffilCii 
tt5AK=7r/8©±£&5. Z. tlH 1 6 P S K ©fl^- 
^©§^151 4 0ft 1 e-ir©®^©-?^^® 
3-70S t> 1 2'7©fi#^K:|51^b■rv^So PM^-rSC 
tCiD, ^<*fc»-&, C©3 ^©{1^$:— -p©ff 
f^Mbift-!?4i©QPS KCOm^&tfrtaTZ. 
k^T-t?). Co bTt<iil>a-&k|Hl^^bT, QPSK 

40 [0 0 8 3] ih&©fif^tt0 = 7r/4 N 0 = tt/4 
+ 7T/8, 0=tt/4 -7r/8©^K±tES$n5. 

*)M7r/4±C&I.QPSK©{I^5«S 
©^jK^ [Sj ± tt/ 8 7 h $ * & fg^fc ilia b fc i> 
©T-fe2>. 0 = 7T/4 ±7T/8©^H{cfeSfc«), BS^ 
0PSK©0 = s:/4±0lo©fif^};*&tS„ ^ 
©*§-&©j^ — U— h(±^ffi< &5#E] 1 9^^-TQ 

p s k ©§a^ 2 3 c <t 0 4 -2comm±<Dm j %&. k 

S'J-r-^i-fetoai^T-t 2 b i tCr-i'tfff^ns. 
[0 0 8 4] ^JS^>7 h C-CDM©»&, ^JK^tt/ 

50 n±czfe^«^ ^«s^[UE§tt> m<Dmmmhmm 



(10) 



1^7-26:4 148 



17 



«*-^8IBIK:»<r3iaci:fc«t >3> m>£«#B£T-§- 
[0 0 8 5] mi 4 lC^ti^tQPSKXB: 

8 - sp - ap sKvm^&mwmmwiz&tf , 

2^fc#fflbfcffi0#l5fc±Pi0o£tt*>:7 

QPSK©!^ (r 0 , So+PaSo) i: 

(ro, ^o-Pi^o) cd 2 ^cr>m"%^iz^m^nm^^ 10 

5 o IT 1 b i t <DVy^^>^)V~ 
3#5£in£*i£ 0 C?x$:P = Pi©8-SP-PSKt 
D?^o 1142 lZ7nT£vfcZ(D 8-SP-P SK0<| 

x£&CD$: 1 6-SP-APSK (P, S a SD hD? 
teffi^bT-feS 8PS-PSK^J:Dlt^^> 
2#|?£T-tSo CI <T T* 1 2 5 (b) £ 

S5o «ffi«2R 7 h£ffll^C-CDM&ll 

Mt:*iv^^ci:A s t^l)o b*»U §B2tttftcDAP 20 
SK©«S»a£fcfflv^&»6\ HI 4 2fcjjV$- < fc'5fc:« 

c - c d Mi±^)v—7*ft(Dm^&(Dr3m^--iz 

*3£ffiffi^©C - CDMiiPSK £CDS#H£# <fc < & 

[0086] i25 (b) <D;&Sttift2SS«Rfc«ffi« 
^0ISi:iifi&feo o f^SS 1 6PSKCD^g± 
£E«bTV^<zre x 1 6P SKlcfc DflHrcSSfci: 
fcfc^ m^&%yjl>— fcT>^bT&£&«>QPSKS{g 

^)16-SRQAMtfetlT*?^c QPSK, 16P 
SK, 1 6-SRQAM©3ocDMCDfllffi«^fctt^ffi 

®sc-cd Mia<z>siSMs &mm baa* ^asrc s -s t 

It3b i titT'^c 
[ 0 0 8 7] *fcSB3§«»4 3i:o^T»^^o El 2 
6lii3Sgl|4 3cd:/d-/^1T\ El 2 1 ©SI 2 Sis 

£gf$2 3 4 tfi&Jn$nT^SClfci:aiB(IB^Il«Sfc: 8flt 
CDKig(ltg*ASfc^Ci:tfeS 0 7>rt4 2(Z)*ir 3 40 

3EWf-§\ M«3 2{gQ AM-^ 6 4fttQ AMfellf 
££o CCDfefe. 6 4«QAM*ai«fe» N «m 
g'JS^EIBl 3 6tt«HB^«C»U 8 fHcDb 

So CCD-5*> l^tt0©fc» lo©ftpg£t±3o©BBffi 

[ 0 0 8 8] 127 CDft^^^—^^V AtC^f 

* l*PST*tt3oCDBBfl|##ffi'rSo 
[ 0 0 8 9] 12 7fcijVr ct"5C3o©IE«fb*ftfelW 50 



ttx THl 64 i:TH26 4 tTH3e 4 ^M« 0 
[0 0 9 0] 

TH1 64 = (Aa + A 3 /2) / (A v +A 2 ) 
TH2 64 = (Ai + A 2 /2) / (A 1 + A 2 ). 
TH 3 64 = (A a + A 2 -A 3 /2) / (A a + A 2 ) 

[0 0 9 1 ] £©H«K:«fctK ffiffl»*Lfcg«e-?S 
AMtlti»^htJ;^ 12 1T-10Slt»lT^ 
^^2^—* k £ ITS 3 jij6D^— * ifi 

fflfrmm^m 1 8 1 ©^60 4oco{f^-^ 201, 2 0 

2, 2 0 3, 2 0 4©#S'Jlc«fc!K 4*o$!)2bit 
htl^o ^9bT6bi toi DH6 4ttQAM©a 

[0 0 9 2] d©KfCDaWffitJ9Ua8 2 3 1 &|§ 1 ^— 

nu Aa, A 2 . A 3 ©fl|[ASto<pJ56D-e^-6DBBfiSTH 
1 « 4 i:TH 2 6 *tTH 3 64 SW"»UTffi lMS'JB^IglBS 
1 3 6 fc»2SJgiJ!f£ia!&l 3 7 £21 5. StM6 4QA 

M&m&mmzfto t&T'§ z> 0 ^(Dmswmmmz 

l±X $ > yjls&frfi* o T l > £ CD T* WW $ *l& §{S# b 
£>6 4QAM5tlT§^^ £ t5tt^C^feT§^o 
12 8l±^J£6 4 QAM(Dmm&m%$2 3 1 CD^n-^ 
-V— hSr^-To (12 4) CD 1 6fitQ AMOD^D— 
— h izil^iSCD^^iftB^-rSo H2 8©77 1 y73 0 4 
J: D^t^73 2 01CJ& 0m= 3 2 & 5^ ^ 3 2 2 
CD 3 2«QAM^llt^ 0 N0fte>^^y^3 2 lfm 
= 6 4*4mS0U X 7^:73 2 3TA 3 #S^ffiJBrF*> 
?>W£T-g&U£#>, 7f5/7 3 0 SICFrIVV 12 4h 
IsJb^D— — Md&tK 6 QAMCD«S!£fT 

146^fv73 2 4TBB«©§f»£fTl\ 7r^73 
25T«1, ^2»g«||^|llK^3o6DH«[&3ID^^ 
^73 2 6T»6 4 QAM©fS££fTV\ 7r773 
27t»l, *2, Jg3^-^CDBife£fTl\ Xry7 
3 2 8T^^-U-h^^itn(^^^r3 0 5^fpJ 
^ 1 6QAM«»£bT/J^#*lK6 4 QAMtftiSS« 

[0 0 9 3] CCTn «HfcSB&«aiiKB^SCK:o 
V^TiE^^o ^ISIIBQAM^ 
MCD^ 1 ^-^^J^r 4 P S KgmmT'W&Z&Z tZ 5 
C»«0— oisfe*. i©i^M©4PSK§Ii 

[0 0 9 4] *»racJ:-5*ffii:LT2a»)<Z>*SCAsfe 
5o 1B1©*SCH:— ^SSayaSoSIH^flgK: (2n-l) 

ttn7r/8©^S±{CB&*. ^T©»^ja*E«LS« 
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[0 0 9 5] 0 3 8^l/fc t toiC4o 

®^S> tt/4, 3 tt/4, 57T/4, 7;r/4©;gjfi 

B#, 03 8©i£{i{I^©#-)' A-^*— h0©i*>©*.i' A 

J8*-f A*D<y h4 5 2, 453, 454, 4 5 55:6 

«ft-f ±I3^g±© 8 o©M^©ct>©thi:o©{B^4 
thtt^'fA^nv bT-fc£ffitc©{t-fv& 
^iifiirso fut3i«iii, c©*-r uD5i h& io 

aS*±l3©S«!lfeBI4 1 {C^-Tt 1 — ^©IUSB^-1' 5 >7 
W#g|5 4 9 9tEtltSIt5. 

[0 0 9 6] C©±§i§r©j£««^©l*lS£0 4 1 SJSu 
T*6K:BU<BlWr*traaB^-f A^ny h4 5 2, 
4 5 3, 4 5 4, 4 5 5^ttt^-fA^oyhS4 5 1 
l-POilMflL^-^M 9 1 , Dn^is2t5. 

[0 0 9 7] £©e*fcttHJH*-f 5 >^flWR©«BiJlC 

^E> o 

[0 0 9 8] — :55 s — *3»J4 9 2 ©7 lx — A©?g8R3IS# 

£ !>±ia©araam*M§©«ttH***^ < & &©t- 4 p 

S K§{t^©jflSj£i6B£#fitil£ ba>&^<T-££hVN 

[0 0 9 9] d©|5]^ffi^4 9 3fcfc, SI, S2, S3 
TfjS-rH«8» 4 9 6 , 4 9 7, 4 9 8, £© 
SMJ-fclBU |B]#J©fc#>©:x^— £"7— K*>lKrJB©«M* 30 
##Ao;C^S. * fete IiTfS-i-ffiffilRl»He^E«t 
$8954 9 9 C©(t»Ctt» 44fflH»i*-f A*D y 

h ©i«iw PH©***e««fl!j©^« ©«****, o t 

[0100] ffiffll^IJB^^ AXD y h©iB«©«-»^tt 

^©(4ti u^%>fc^^fcfe«s^{i4 p sK&mmx- 

*>B^T*t^fcto, (fi[ffi|^UaflSS1SW«lT©n$H:9t 
^tH^T- Safest), £©«*A«l4*a&«fcttgSfc 

[o i o i ] 14 i <Dmmmm4 9 3 (D&tzmmmmsi 40 

COfSS^ttQAM©«itlSft(DT\ 04 1©|h] 
8JfiMft5 0 2©J;-5C0»HH*©* ttM9fl»«5 0 2 S: 

[0102] 04 2ttTDMA^SC(C«t »j /l— ^ h«© 
{s-^Sr^?>*i-a-©f3*iaB0T-fei.o 04 1 h©3S<^(± 
5=— *?|J4 9 2, Dnfcffli©^— £:©!«£.#— 

a 5 2 1 ^©«ara>t>, asigie^tiant* 



7- 2 6 4 1 4 8 

20 - 

»©|HjWgP5 2 2 tfRtt&Jvrv*. Cl©^K*(±ifj5lE 
© (2n-l) 7r/4©fflffl©fi^UA»3a6{B*n3& 
Vn„ 4 P S KcafiflttflSt^ 5„ 

:httdm a^tsct? t> mmRtmrnmyufi 

[0103] ftti 1 9 (Dm 1 §fs*& 2 3 ©t&l&SSE 
#3CCo^TH4 3£:H4 4fcElvcf¥b<ifi'*«. g] 

is]^?siiES5 4 1 x-mm^^tir^mmm^tD 1 

itJ^lHlS&5 4 2 £j£&fti±S±;;*ft, miy s —*JMfiW£. 

fiUm*-* 5 >^OT0SS5 4 3T-0 4 l©{if@ 
BMH&EttflmM 9 9#B££ft, if©*-r 5; ></T- 
(2n-l) 7r/4©(4ffi|5]^gB©^* s Ao-r < 
£>*>!), 04 4©£d&P^ft&{4tBI^J8©JfflI«^5 6 
1 ^e.n-Sc a^(s-*tta^[51Eg5 4 5 fdig^ft, 4 

atf&sixTaEaiM^ffiijwiies 4fcss&n*. 044 

©{§-s§5 6 2©id(cX©fcitg«$g5 6 3©{g^t^ft 
W;$f-©{t^-£:^-tfo 5. >^^— h 5 6 4©f£©#4 
|ftfcSV*-«fc5fc: (2n-l) tv/ 4 (D&mom^, 
fcSffi#HR]»!*-f y h4 5 2*sp^fi<3l--^Sn 

So cn4{4ffli5jw$"j»fi*5 6 4 ftfflir-»T«as*ii^ 

fSOTIUSS 5 4 4 ic £ U , tOrUX^-T 3 Chicot) fit 
fflfi^fg-^ 5 6 5#f§£>*iS, cT:h.£+f>:7-y >^*— 
^Ptidkfciftx m^©fir^fs^5 6 6#f#£>;h. 

-&o ^©fs^{i;i/— yy-ov* 5 4 6 sat), vco5 
4 7 K:Sie>ix«»«*»llflfeafix, |bI^^I11S§5 4ic 

mbti&o uti3 9©^at^-r<t-5^ (2 n— 
i) 7r/ 4 cD&fficDm*=r&ifimtti£fiz,» ^©fg^-sa 

t4iB(S*a;K:«t t)IE8t5S:l«aitt**S^S*. d© 

^, mm<DtiLffiti ! 'm&iftiz&m4 1 ©101^354 9 6c 

Ju—— K £ Aft S Chic tit), MS^©«S^f(4 

[0 10 4] 04 0©<fc-5 tC^6 4 Q AMfg^-^r^fM 
i"?.^, B&BS (2n— 1) ^/4©{4*a©^T'^-r 
(ftffllRl»i««'4 7 l©«1i©e*jfet:^b-C©*ttfflBI»J 

A;*Dy h 4 5 2, 4 5 2b(*f%mmm£m&<, - 

©fcftlSO 4 P S K S{g^T-tt«6M«{±B^T- # & V> 
4P SK©^l§ff«|2 *^B^©aei2l»ll 

[0 10 5] J£l±tt:a;**;**St©jfta!»H£@|&Sffl 

[0106] 145 tt*»B8©iS»a£IB*S;M2l«fl^IlI 

iss^-r. a*@is2 4*e.©aeOTa:pi)»«ttiEiBs 

541Cit), aiSif^^B^^nSo — 2f N 

HES5 9 lfc:«fc0aS*nfcA*MH:4ffl{iaEWS5 

9 2 £:fc*OT±gBfMHfi*K:.fc t) a»«H S n»a6*fll9 

i:*:*. «jas»H4«»isiiS5 4 4ftaja-egfc±ia« 
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5 4 7j&»6©S£afti88Etti6 2®EEI&5 9 4t<t^ 

jis£*u ttffijt^s§5 9 3 xmmcom^mm^mw ^ 

iibTVCO 5 4 7(c#t$&$tL, affilBSftfcEltitfl© 

m&m&ms&tmmizLx, ntm*<i ^ >^ftd»iaKS5 

%i&-y->yV >y$-&2,(DT' 1 6 QAMffe 6 4 QAM 

[0 10 7] W;, 1 6»ffif*SCt:J: 9 8SMi£<&ll£-r 
5#SCfcov»Taft-*3. ^©agKHRlBu H4 6K:5\ 
t<tat^l 6 QAM©M^,££n7r/8©te*gi;:ie 
BbT^IS*5ctV3il=4ft^do SI 1 .9 ©Ml 1 g{i$£ 2 
3©#ffclu 04 8K*vr«fc-5>&: 1 63ifg[HE&6 

«S«E36«B^Tf*5. 1 6 5BteH&6 6 1 £<fc & % 14 

tli>fe»^— y^JJUZ 5 4 6 kVCO 5 4 1 lZ£ K>ffi 

mm&mmx'gzx, ^--^v-v^mmmw.zm.m.-r 
ioio8]«ci 6M{$\Biffi(Dmf&*mj}i-z>o mm 

m^ifi£>ffl\B\$8 6 6 2 ti0K6 6 3 fnfg-Sf, 
M«^£ff >) > JEffS 6 6 4 T?»tt-&to-B-T c o s 2 <9 
*r3<5„ ife^»^6 6 5f(isin2 6l^<5, 
C*l£>£#jlil3§6 6 6fi*U sin40^<^ s 

[0 10 9] sin20tcos20*^ ISpfi&fc b 
T> 6 6 7 6 6 8 fcfftffLig 6 7 0fci!)s 

in8 0£o<£ o *D[h]E&6 7 1 j:HI§IK6 7 2 fcldlf 
S:<t!)con80$o<5. ■€ bTfgfffl 6 7 4 Mi 
fsinl 6 e&^>< 2>Z£iz£K> 1 6iHg#T-§ £„ 

[0 110] JW._h©J;5>B£ 1 63fifg#5£K:<fc 04 6 
Oio^fS^iae^bfe^l 6 QAM{M-f-e7>£T© 

ft -^^©^jS^^cDft ^^fstb-r s c i: & lcs 

[0111] *fcH4 7CDJ:-5«:E«&LfcaEJB6 4 Q 

AM{s^©«BS3§$EfcW:£T-§5*^ V^<"^©{i-«fj±U± 
I^Iffi«4l4 7 1 cfcD^T-rtlT^-SGDTN «W$:t7- 

[0 112] 3CD*ffihLT2o©^i) s $5, loli 

* tiNUtttt-s * s «fiEii®# iz ttzh^o ®mifi& & . 
<z>mmm8mm4 71, 471 a«©e^*si4 - 1 

«&flWBK£#-r<«t<&5. 

[0 113] et±©J:5fcl/r 1 63S{g^^ti !? s ta 
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mte&mmtDnmx- 4 p s k «t & 1 e q a 

M«I6 4 QAM©S*©j»38ifcfe«£-e"§3 4:^-5 
lft«Lfe*&s 4QAM©«j£«S£-5©toffi*» 

jg * ± tf & t ^ -5 s&jg tm e> n 5 . 

[0 114] JW±Bb<j«'<fcJ:-5t:*»?fjoeaUSft 

mmmmx mmizfcm? z> z. t &x & % . 

[0 115] £©»&K:, — P©a««t:*rba56e5g 

ztizx*)^ ^mrn^mz^-otz^—^m^mmx 

1^— *5U£&f3B£T-&£. (*>S!©7' 
*d»ffi©ffin^ h com 2 g{sS8£l«A Ufcgfi #tt» 

tlft^tg©, *>&DiiSn^ h©|g3g{t^£|PAb£ 

' [ 0 1 1 6] %> b«6 1 Slil^tl^x^^^fSll 
20 g<a*»fcfntt^»©-j»fl|*#fcSW-«f*L?>ilSA-5 

±mz fcfcgj* gti ft 5 © r* I •> *s H D T V 

\^tz^A*iz&^>p-!$&<.T&m.mifi&z>o m3gmmt 

«t &%©B*iHtStfe^-rti(i, t*^(c j: ^3 

S^bT-££„ '©{ifeV^Biti-^tf^^-S/T^— Oil 

[0 117] JK±©J:5lC##i§;£TVe»fcjfc/gL& 
.3 o©I®S0B*^-y— tT^ 5r 1 -r>©m^©)l^ 

^m^feS. s*ia£0!lT-j±4PSK v ^ 
16 QAM, f)g6 4QAM©«SLfc^ 3 2QA 
M J ?>2 5 6 QAMT^ST^5„ Sfc, IS5 8-*>ia 
6 8(a) (b) ©ct-5*4fii*>b<(i8«©ASK{f 

*5rizmm-rz,z\t$>x£z,o st, spsk, i6ps 
40 &<nm*mLtzifim±fcm^mmtemxt>mmz lth 

$ S d (i V> o £ T- * V>„ 
[0118] (^J£^J 2 ) m&M 2 JiHSE^j 1 T-8KB^ b 

fzmmmmmmz^-tiiEmt)<DMftiibmz & n mm 
wtc:;3Fe>fc#§!iu i^6<j3fe»Ji«ijfi&iiiDL/fc*©Tf 

^m&m 2 x ttiv— niEi6A<s'©ifi3Sfl?j'&s^ti*A j 

M^fl5t«^!lx.«D 1 ©pg^^-v>4.;i/©iti© 

^— * ^.^j x. d ,_ a t D ^-2© 2 oC^fJ b, Cl©^-i!J 
50 ^— ^© lo^l^tfD!-^— ^©oiv— iTIEtg^7t:D 
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[0119)0*!), giS^/l^-v V*^©^— * 
fflU KDITIE^i:*H^©teJB*©K&IJIE©ifr>S- 
BEggS©;*; & * *Hsaf bf * c i: t J:» t) ITIEtfc* «t 

[0 12 0] ift&ffl^Si:., D 1 f*>WH:D 1 -„ 

[0 12 l] rhftXAi*DC/N«i:Blf+ >* 

ttSt CN=d©B# s D^liBS^tlStfD^, 

hD^^^CSi?^ CN = bCDB#D 2 _ a *siQt) 20 
5, CN = aOKfD 2 - 2 i s iDb2>. iCipCCNtfl 
#3£oftT, B5fenIteaiKJBCD«M»*sJtATV^<. M 
t CNtfTtfafcoftT. S«felI«B«:»Ji©l»a 
i s «ot^<„ £ft£0 8 6©eM{igI&£i:ll£nJi£CN 
ffiUOHTfafciSB-*-*. -flSBijtE!8 6^8 6 1 fcijVfJ: 
5 tc£3H&*)Pft < fcflEV^ Sfifi*© C/Ntttt 
ffiT-TSc 118 5T-g&BJ3UfcCN=at&£jfe^©S£{s 
T>^-^-*>£©Eggi£L a i;U CN = b T-fcfcL b , C 
N = CT-liLc, CN = d-t-J±Ld, CN=eT*{±Le 
tte&t-r&o mm T>ri-£. t> Ld©Sg^|«fc»?^V^ 30 
S£fcfcl2l8 5T*6f£B^UfcJ:-5CD 1 - I ^^>^;i/©^A s B 

«J£{f7*>5r-?-,fc t)SggfL cWrtOffia8 6 
* So SggftL cWf3©<6fflTH:1R«8 6 2 feMtiSfe 
«>Di-i?-i»>*;i/*»B£:C§*. Ir«k:L/T««8 6 
4T-l±T> z -i?-^>jf-)\,&m£X-g, WAS 6 5T-J±D 

[0 12 2] &Jc, JlfrW&fllfiR*^*. CCflift 
SNSJf2Jf N IfeSl^jf 2Jf©||ffi#J£a>^3„ H87tt 

mmm i©7py^ia-c*>*. a*^ k ttnas^j 1m 

B£ bfc0 2 ©II«©7D y ^Eh|5m&©T:Pb^l£ 

wtt««sr ?> ^ -itie^f^^ > =f -^jwjio s ft 
T^z&wmtt&c ;m!£Ecc3i>rj— ^tng-r. # 50 
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SilHlE&3fcfcl-l, l-2,2-h2-2©4o©{±}2;;£:&*> N XtJ 
is^&Vi-i, D !_ 2s D 2 _ a , D 2 . 2 ©4o©Ifl;^S 
LTIll^tS. -©?*>, Dw, D i-a«-9tt* 1 E C 
Crc>n— ^'8 7 1 aCA^^tl, SECCi> 
3—^8 7 2 ai:giJECC^>3— ^*8 7 3 atCjgf, 

[0 12 3] iCTiECCx>3-^8 7 2 ateliJE 
CCx>3-^8 7 3 a J; 9 fcSBAJSM.^— PIEtE** 
fc-oTV^o C ©fc«>, 08 5©CN-P&JB^ >*;u 

a _ 3 {iSipoi^ — hlHTXm9EX% &o Da-jtiD 

Kt)8TiE**i&D,-i, D I _ a e^tt'&jE£S8 7 4 
atD^IficM^fi. ^li§§4(;:A;tr£ft£o - 

D 2 - ls D 2 - 2 fflif2ECCx>3-^87 1b 
©ffi©^-^ini>n— ^*8 7 2b £:§!|E C C^>zj—V 
873btcj:Dn>7 fHE?3F^-fb£ ftHrsJSil 8 7 4 b fc «fc 

E C C^>-3—¥8 7 2 btelUE C C ji>3— ^'8 7 3 
b i t)^^— IIIEt£±»* s i«V^ .T©*§-£\ ^HS«4(iD' 
iM-sfs D a OTiDPSJlS©gEI8^-5Sf^?3 N JUfsgP 5 
<fct>^s£ft3o W±©«t-5K:ia8 7©3aS©tllltt*-r 
MMM 1 T-^BJ3bfc^S3£<fc3D :is D 2 ©2e©ig7)Spg 
JMI36&*»oT^S. C©afWBttlBEK:iE'<&. ifcfc:, ^ 
•7— UIEtg*©^g'J-fb{C «fc »? D.-.hD^XttD^ 
D 2 - 2 ©#^ 2»©l|3il$|igJiflf}g£&oT^So 
[0 12 4] Iklz C©M-9*SM-rsttJB&BW8-rs. 
0 8 8ttSi«©7Dv^@tfe5o EI-8 7©i£{g££© 

ss«OT*a<sufcjB2aM«3 3©«*»j5eH:x %m 

99 1 ©H! 2 1 T-lftB^ Lfc^ 2 §fg« 3 3 ^afSIs) 
T-afeS. ECCr3-^8 7 6a, 8 7 6 b^iiiDL-fc 

58-^EI68 (a) (b) © «k -p * 4tt -fe b < (i 8 fit© 
VSB^©ASK{l^-{CjSiffl-r-2»-ii€)T-^S. 
PSK, FSK'^lfiiV^ 

[0 12 5] *T, 0 8 8tZi5V>Ts Sft^nfeis^tt 
a«S3 5Ci!)D„ D 2 fs^-i: ltS4?ndi«3 
a, 3'btJ;!), S^D,.,^,^ D 2 _ ls D 2 _ 2 ©4 
'3©i^A 3 '3< hfi^ f lECCf3-^8 7 6 afc» 
2ECCf3-^8 7 6bt:A^^n5o ^lECCf 
3-^8 7 6 af(t Dn-jjs^iECCr^-yS 
7 7 ati »?^!5iTiE$nT-&^ge3 Hzmhti&o — 

Di_ 2 fa^-{i|iJE CCf3-^8 7 8 atcj; 
ITIE$n^J5Kgi5 3 7i:^e,ix5. H»KUT*2ECC 
7^3—^*8 7 6 b(Ci5V^TD 2 _ 1 ^s-*{±^E C C^ — 
^'8 7 7 b(c4^V^■r, D 2 - 2 {§ E C C^^J — <T8 
7 8 bCi^V^TKt>fTIE$^^^ l^f&gC 3 7 fc: A^J * ft 
5. ^tmiE^ftfcD,-^ D- 2 , D 2 - as D 2 - 2 «-^{± 
-g-^gP 3 7 tC&V^T 1 ^©fl^-t^'a m^gB 3 6 £ 5 tB 
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[0126] £©*§<&. mmmmmmK:* d d^kd 

i-2<t tK * D {± D 2-2 <fc 0 P. 0 ITIEffi V > & 

[0 12 7] IftWtHigh Code Gain© 
iECCr3-^8 7 7 a, 8 7 7 bi:Low Cod 
e Ga i n(DB>JE CCr3-y8 7 8 a, 8 7 8 b© 
Pa^K^iTIEt^^llgWbSfT^^S&^So i'JEC 10 
Cx3-^i:il 6 5 (b)©ECC Decoder 
t i 9 * U - F V d ^ C H^f© i: 

E C C^rr— ^£ U — K vn€>^h »J-FVD€> 
^©W^SIiff^SW^b^^ia 1 2 8 (d) 
(e) (f ) ^^-TTrellis Decoder7 4 4 p, 7 44 
q. 7 4 4 r&fflV^fe»!?BTjECD^IfflEK©^SV^ 

[0 12 8] 6 0. Ell 6 7cD^n-/^m^^ 

^•tdt^iSSBlC-f >*-U— ^-7 4 4KS. §(135 
tr>f>^-U-^-7 5 9K, 9 3 6 b£H:W\ Ell 
6 8 (a) ©Inter leave Tat>le9 5 4 <fc -f 
-V — — U— 9 3 6 b©^ > 

^-U-7RAM9 3 6 xt% K-TSCfctC«fc 

&tK SMfei^^-TS. 30 
[0 12 9] Cd-eH«»«:»»«JBftia8 9CDC/N 

t»DsriEacDJi^- h©is^iii£^T!&Bj3-r 

£ 0 08 9fcI:f^T. ttlft 8 8 1 i±D i-i5=-V 
C/N^~> — \y— b©S3{££^U ai»8 8 2ttD 
i- 2 ^^>^;U©CXN^ITIE^©^^ — I/— h©Klfi* 

[0 13 0] A*(s-^©C/Nfit*s^^<*:*x«3&S 

©C/NfSWTTii^tifTIE^©^^— btfix^T 1 
AK§+0#©Sm^^ — — bEt hWTKlJRS b^m^ 40 

tC/Nfe±WT9>.< tDi.ifif©i«8 8 1-ifimir 

Xofc C/N 0 s e WT^D x^ 1 -V > 

§&V^ e ^C/N<d©^-&D!^^>^;i/©m^{i 

[0 13 1] C/N = d©B^ D.-^im^ITiEi^*^ 

8 5d£SvrJ;-5£E t hfiTFtc&lK ^-^£B£T* 

—55. D 1 - 2 ©IRDIT]Effi*H:Dl- 1 K^fas<^:V^ 50 
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ZE^©^-lx-b#E 2 t:E t h£±[S£fetf>|f 

[0 13 2] C/N*S|qI±UTC/N = CC33a;o&«F. 
Di- 2 6DKDITjE*<3D^^— I/— h#/£8 8 5 ClC^-r 

&tti»t;:*S. C/N©[pj±£#w C/N = b't:i5 

[0 13 3] $5>tC/N*SfpJ±UC/N = bt:3&ofc 

CEthS7f»'J>U D 8 -i#BStS5«t5CS:6. 
£(5DKK D 2 _ 2 ©^^ — i/— M±E t hi D^tl^fetf) 
lf£T-S&^o C/N = a^otS8 8 5 ai:it<t 
■5 IZ D a_3©^ ^ — ly— h^E t htc ST* i®4> L D 2 - 2 ^ 

[0 13 4] ^©ct^^UT. K5fTIEfie*©IIS«fb* 

2S©ftSPge^2 7>fOU W-4»©»JBeSI#^SS 

[0 13 5] C©i§^ t 1 — ^*JgfcS5|(»»tD^— ^# 

r^-^^eii©J:^^C/N©^b^#v^5 :r -^a^* 

[0 13 6] it H^S e gme ntr-^©7 Kb 
X-t^— ^^ffl^jEEIB^Siplli^— IH6 6©^ 

-AEi»ie^<z>HDTve-»<Diii<fc{**fc:e*mB«t 

f-^SHigh Priority Data D 
i-ifcl/TI28 8, H133, 0170, 01 72©H 
igh code Gain©ECC E n c o r d e 
r 7 4 3 afiIU §fs^43©High code 
gain©ECC Decode r758 

h^tt^TfeH i gh Priority Data 

ikirZ> Graceful Degradatio n©JSJ 
mtfff fetlSo Ell 3 3, Ell 7 0tfD£«SB7 4 9, « 
m%$7 6 0 iimJM© 1 6 QAM, 3 2QAMT"fc, 
HJE{«4T-i£^5H5 7©4 VSB^i6 8©8 VSB 
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T-&8PSKT'&Graceful Degradat 
i o nCDa&^aW^ft&o 

[0 13 7] mi 3 3, 015 6CfNnoCs 

High Priority Data52nd da 
ta stream i n p u t 7 4 4 ©>f>©E C C 
Encoder744atTrellis Encod 
er744bf High code gainCiW 
■^-fbSTfTW Low Priority data^rE 
CC encoder 7 4 3 afflWLow code 

ga i nO^tJ^-fb^ffdClttCit), SflBfOH 10 
igh Priority datatLowPrio 
rity d a t a©^^— U— <H£ott& 

JtU^ High Priority DataBg 

V^M^OetaKC/NC^b^L^fflj^^T 
4k Low PriorityData©^bl:ffV\ 
Hftfct&fti-f So LiPUHigh PriorityD 

at a.&m&ztiz>tzi&mm7v v *©E«w«ttii£ 

£iiSfc«>x ®^#iKtg;*ft£.r£:&<, JS^jg-^y-f 20 

[0138] (.mmm 3 ) 3 ©HM^J C 

[0139] §29 fc£Sgflg#l 3 <D±tt1&-e& 4 » &2fc09 
^fcfiH&^U miMfc£©A*70.tt4 0 2tt. ^1® 

tx>3-y-4o i ©a*sm o 3 izxtjis. ft-m® 

S§4 04ldj;t)x SSl^-^Jhff^^-^UiiSgS^ 
— *5Ufc«-«$*V EI«HJiS4 0 5lC«tl)BE«*tim* 30 

[0140] fte©A^W^4 06, 407, 408 (£# 
Hti>3-f-4 0 1 ^|l]«©«jgg©^2ili« 
x>3-^-4 09, 4 1 0, 4 1 1 let t)JE**nai 

[0141] z-ix^cDAm^— *©?*>x mi?—? 
?ij©4m©«^ttu &mm4 1 2©iim^4 i 3c 

[0 1 4 2] SS2^-*?iJ©{g^t$©:£^t> U< fci: 1SB 40 

asfi«ifcas6ti4. mz?-?^<Dm^mo^± 
s»*>w<tti 4 i 5^«tt»^m<b?n, S3 

[0143] 'tLP> £§(tTS£{tg| 1 T-(± 3 o©^r— > 
3J5{C,fc t» T>^^-6 h1S^g§7lZ .to, Ml OK 38 

[0 14 4] SBlge«2 3TfttfiaiBS2 lfciJ;D*S 50 
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r,©/J>g©7>rt2 2fSm» gflfS"^©*©^ 
15 s — *W©#*jS 15 s -^5>JHflfefiB2 3 2-t-S^L^ 
§11^x^-^-4 2 1 KJ; !JNTS C(s^*>U<(i 

y -r pnts ce^*©««¥M©B*«feai* 425^4 

2 6^S^btB^?-a-i»o 

[0 14 5] g§2§{g*£3 3m ^Sr 2 ©cf3S©r 
>5r^3 2T-gltTx S?£ l^-*?U??£gfS2 3 2 £:!?I2 
=r — 9Jm$E&2. 3 3 <fc t) !g 1 t^— ^^^2 5=-^ 
2W*»£U »2Hkr3-y-4 2 2fcJ:!), HDT 

vd^oaiiiPtftaoBMftm* 4 2 7 * u < ttsufewft 

4 2 5, 4 2 6 fcH^bffia 

[0146] S3 ^.mm. 4 3 T-fctx ^r 3 ffi^g©7 
3 3 T-gJtTx ft 1 t*— *3»J3£ffi 2 3 2tI2 
5 s — ^9iJS^»2 3 3 J:I3r- *yyff*£6P2 34C<t 

5 s mi? : -*&i£m2 7 : -??iitm3 7 : -*?i}&m3i 

U K^t^T*— ^BMHfif^©»K»ttKHDTV« 
©5aHS*<feK©«Mfttt* 4 2 8££tJ*>-r£o BMfettia4 
2 5, 4 2 6 6, 4 2 7 ^tB^T-^So — jJS©^^ 5 ^^ 

Tvawsau ^s?* Rasmus ia»£>ttai3*i, seis 
m 2 3 t- g« l fcj®^r, n t s c mcD{s.m^.<DMm 

ti4 2 6 i: UTfcB^ft-g). 
[0147] T-fix *C03 0©M§ 1 SH^>:3— 
4 0 1 ©;To v^Blfc:air$. «J&&PU<i£-xS. S 

«jWfifeK©eMfe«-^t±AASw4 0 3icA*^n, am® 

S&4 0 4 IzmZtlZo frM®$84 0 4flitt7A> h'3 
— 7^ >^3Ct<t *) 4-0<Dm^fcfi-ffi-?Z> 0 QMFf 
©Tk^pn — ^U7-(M 4 5 1 fczk^W 

4 5 2 (c «t D x Jk^W8L&£.JkW-J*m&ifrtz&nt! 
ix, it^>rU >^9$4 5 3 , 4 5 4CJ;t), =&^© 

MSBD-/U7-i'yi'^ 4 5 5 fcSifc'W^.x:^ ;u 
* 4 5 6 0, «-**3Ffi«aat«s«e^ b&uth 
xyiM^tfow&wm&w&fe^ ebtH L VHBfc 

7>gf£*Xx it7tf>7';>yS4 5 7fc4 5 8t:,t^ 
1t>r'J >^b-b5rm^LT£E^gP4 0 5fc3aS&ft 

So 

[0 14 8] *3Pia*SJ5E^H:. SfiD— /W7-f^4 

5 9 fcSift/W 7 -f 4 6 0 C «t t) x zk¥iiS*SS 

■^x B&UTH„L„(t^-(x:^gs$nx +j-x-9->7-'; 

4 6 1, 4 6 2(CJ;f)l7->7-';>^^— hSrTJfTx £E 
4 0 5K:a&tl*. 

[0149] BESSSP4 0 5 i?B:Hi.Vi_<g^£S6 1EI8SB 
4 7 ltfDCT^©*a©£E»ftffV^*lUi*SB4 7 2 
«fc t)JB 17 s — LTtB^-r-So 

[0150] H t V^S-9tt» 2 4 7 3 T-fiEJS^tl 

^2ttS^SP4 6 4ic^f>ti.So H„Vi.OTH:SB3BE»» 
4 6 3KJ;D£E«B$n»2ttl*»4 6 4^aS&*x«>. H 
H V„{g^(i^-gt[H]SS4 6 5 fc«t 5 S58?MB*^IS-9 (H 
hV„1) i:S^^SB*^{l-^ (H„V„2) IC^-Jt^ 
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tl, H„V„ltt!g2tB;fr3l34 6 4^ N HHV„2fcfc$g3ttJ 

[0 15 1 ] &£03 i zm^xmiw&T3-#-4 

2 1 5a5£B^-r?, 0 jg i m^^-^'-4 2utmi sm 

*2 3 mi^r-WteS. 5 DifcA2jgB5 

0 1 CA* b^X * 5 > 7>fi» 5 0 2 t<t!)X^7>y 
JI/fcllPUifcfMfcftSPS 0 3 lC«t 5, t3J6©Hi.Vi.«*K: 
ffl»ftl,fcMBlt*&S[!K5 0 4 4:lB:&t»5 0 5tJ; 

5BiBJfc*££JEbTNTSCe^©ll«5 0 6* NT 

s cft^-T-^ ymmcDmm.5 o 7 N ?^htv© 
7;m®(Z)iii^5 0 8 & b< fcfc, y-f ktv©+m hvs 
^.;m®©jij^5 o 9 5rtti*-r5o ~ ©±§-^ yw> 

#aI^£o MStNT S C©i§-&5 2 5#h-»ffiBj 
Cfc* l 0 5 o ft*. *& x 7*y^;uai««5 

1 #>£© 4 P SKffi- ^©7^*;i/TVSf3§£§{fb;fe 
»-&Bu m 1 §fs#S 23i;Il Btfg>^rJ-^4 2 1ti 
!>TVIBffe*«W> &fcB3 2©»2H* 

5 2 1 «t 9 X* U 81 1 fl» SSB 5 2 2 T-^ft^n, 
*—/*—V->7V >^955 2 31ZJ; t> 2 fg©+f > :t* U > 
^b— M^J&tJSitD— 5 2 4tet tu Hi. 

V^m^ifim^ZftZ* D a OTi±*2 A*SU5 3 0 «t 0 
A*U *«@SS5 3 lfc«fc?> 3o©<g*fc4M(h3r*V 
!62{fSSB5 3 2fcSH3ffJISS5 3 3 k. fg 3 {$^35 5 

— tt>7-U >^SP5 3 5, 5 3 6, 5 3 7 t> 2{g© 
•y-VT* 1 ; >W— h tU SiiVW 4 5 

3 8, iln-;U7-fM5 3 9v << 
M540 fci 5586*1*. Hi.VJg-9kH,.V„Mtt 
;&D|?§t5 2 5T-#Qjf£ft, *-/t-tf>7U>i'S5 4 
1 k*3pD— 5 4 2 tJ; ti7j<^{g^B*# 

m^tte*), tu»m5 4 3£^£,*i& 0 H„vjs^i:H 

hVh l (S^ttinHts 5 2 6t3i!3Sa*:^ns f 
>yV >^S55 4 4 1^7>7 << 5 4 5C 

<fc »} *«*8M(M3^fc: «t 9 iD#g§ 543tr<t»5HDT 

vm(DmM&mvkmm^n Dm & 5 m^gp 5 4 6 

6HDT V «?©«£& ;t( 5 4 7**UH;&$ft;&. »&fc«t 

5 nts cm^&mtiztiZo 

[0 1 5 2] El 3 3tt^3Bj^n-y— ©^n->^ia 
T- D a {S^i±ffl 1 A^SB 5 2 1 ifi <b D 2 ff ^-fctgl 2 A^SC 
5 3 0i>hXtl\sW$m&r-=i<-4r—S 2 7 t«tt)BuiB 
©^JlIT-HD{f-5f#B£;*n£. D 3 {i-*ffct3§3 A^SB 
5 bjSJWSffliBlfe^ 5 5 2 fc «fc *) 

5^ ^ > 4oJ;^fiE$tlH„V„2{i^-As 
ISSni!. C©{l^(iHDfl^-i:^-fiEgl5 5 3T-£-EK 
$nS^«?^STV{i^ S-HD{f^i:>&5t±i*a5 5 

5 4 <k b m^mmm^mm^ 5 5 5&ihtiztiz>o 

[0153] JfetH 2 9 ©BJB^T-Mtlfe^atl 401© 
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[ 0 1 5 4] 13 4{i7 ; -^gB?iJiaT-$ > ilr-;? 

©NTSCf+>^;Hl, L2, L3, L4, L5, 
L 6i;6-OfflHDTVf+>^Ml~M6i:6offlS 
-HDTVft>*M 1 ~H 6 ^TOD^PJcfJCe B#B 

tt±ci;-5E«-f;6*»&ffi»^fct>©-c*s. ^3 4ti* 

-rT©^FJtCD 1 {f^{CL 1 6*TDM*SC*t 
10 0 lfc!K13 L *>:M/©Hi.V,.OTfci8S. *tD a fg 

-§•© y*^ >6 o 2(c(±^ i^>>^;i/fcffi^-r5^ra 

Sai:Ilf+>^©HDTVtNTSCi;OiM 
SMloSD, mf^©H 1 _V„{f^-i:H„V L {=^-i:H„VH 

l«*fe3S4o *&D s (3-^©K^-f >6 0 3fctiS(51 
f+>^;i/©7-n-HDTVl^tHl, -ttZt>% 
mZ 0-eS£BJ3bfeHHVH-2H 1 ^j@!2>o 

[0 15 5] ££T?»l^-*>*-H/©TVJ3&aBRL& 

»&*ttwr«. sr'hsyv^^-kie 1 §e^2 3 1 

^ 1 2 1 ©->x^ A£r&o— fl§©S(I# 

20 fctg|3 10NTSCfeL<li7-f K NT S CODTVjf 
#f#e»n*„ *t4»Sr>7 1 ^-i:*2 5Wt©«3 3 i;S8 

;n saiRbfca^ssiT 1 — ^?u> d 1 ©»k^^>6 0 

lt^2f-i'?ii > D 2 © K^^- > 6 0 2 ©m-^-S-S-JER 
UTft>^;HONTS C#*fii:|sJb*i|art§©HD 

[0156] ^r>^*:^tta[ire*3*3g<itt 

4 3 i:§3IfT3-^-4 2 3St>OB*Hlg^©-a5 
©S^ttD^K^-f >6 0 1 tD 2 © K^'f >6 0 2 

30 i:D 3 © H^'T >6 0 3©{s^^-&fi£b. ^i->^;H 

©n t s c h ill \^mm^mmmm^>mn(Dm^mm. 

HDTVft^-^ftSc 2*t,3ST'©i©^t>^fe 
|Bl«^bTlf^$h.So 

[0 15 7] B3 5ttSiJ©K^>f >©*J«Tf*4. 
NTSC©il^t>^;i/H:LlK:EB$flt^l.. c 
©L lfcfcDi®^©^ 1^-f A h*^-r>©K^-f >6 0 

mmtmmmiX'mBMvtzmmmm^tsmm.s 1 i*s 

40 lt^ntAoTV^. MliiHDTVtNTSC 
i:©^t»fST-fet), D 2 © b^>f > 6 0 2 i: 
6 1 1 ©P^AoTt^So :®i^6Mb p s©NT 

5 CEysSfs-SfSgUSbL 1 {CJtK^-TSi:, Ml©f«tt 
2fg®l 2Mbpst:a5„ LUMUI^i)«i: 
18Mbps OfiHfitfjft 2 3 3 kSB 2 HHfe^a- 
^•4-2 3*»&«WB^Rlfie^ifeS. 
TV^5E^i^?^$:ffl^^i^ 1 5Mb p s©^T'HDTV 

Emm ^ n^-r s # t-g-s. ^ote3 5©i2m 

T-^i' > lTHDTVhNTSCS: H]B§tK3ilT- & 
50 i©g^f+>^>2t'l±HDTVO|f4(iT-#*; 
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<,->„ S 2 1 ltHDTVOf^^7>7;i/ttif$>5. £ 
fc, liL 1 tM 1 kH 1 tC^fflb 

TSS,i££ix3o 7-^-HDTV0i^ffliD 3 ©h- 
*<f>6 0 3, 6 1 2, 6 1 34^\ NTSC^6M 
bp sfCa&SU 6Mbp si£*x, BE$gSr 

i*<-rft«temttfflMH©j£3iE«*j2 o o o *©;*-/•< 

- H D T Vis 9 « fijJiT? * & . 
[0 1 5 8] 0 3 6©iBM0fcfcD 3 T*6o©*-< A 

^■Tc NTSCJEE«e-9*6MbpstlS^U&»-&9 10 
fg©5 4Mb p s^eitT-g f>. ZL(Dtz&& tUSBif?© 
^-^-HDTV!&felT-55. 
[0159] W±fcfc, SSM^©**©* 5 ?*) U < ttft 

^a©2o©<Si£®£{£?Cl££<fc 0, J3«SS*<JffiS!>* 

[0 16 0] 0 4 9 (£85 It- *?iJ©*¥<S$,{b*D vi 
tfiifiiiifcfs^DHa&tffg 2 t 1 — ^?U©|5) C < D v 2 h D 
H2s |3r- ^?iJ©Dv3hD„3©e^-E^E^^-r. - 
©»&. Ml 17 s — ^©SflMHWS^DyafcNTS 20 

7>5r^U*>&oTV^VAiftlg<ffc8 2 3 tt, NTSC 

ffl«t7>Tt^*)^^l§e«2 3li, fJxl^ L» 
tMig^)*l/HDTVg^»SCfc#Tf*5. 
o£t>, ^l§l«2 3 5^fc^ T>^^-©^XJ 
let*), -SfliNTSCii 1 , MT'ttNT S CtHD 

t v ifim^re * & fc » 2 ^^i-r -a <t: v -> -5 ^ § #8; 
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[0 1 6 1 ] 05 0 iiTDMAJ^t Lfcti'ra"?:, 
— */n'— X b 7 2 1 ©SfcalSlUc: IbUBSB 7 3 1 K» 
7 4 1 tf89!{t?>nTV»So X, 7 1/- A©SfcsM3iH;:te|B] 
JUJflt««7 2 €>ftTV^. £©»&i± s &*-f 

A^O-vhS^ lo©^>^;i/* s l!l 9feTf.fr 
TV<>5. #0;t«, MS 1 NA^Q 7h75 0T-MS 1 
>^-;b©^:< IslD^SawNT S C, HDTV, X— ^— 

5 0~7 5 0 e^^rtzJfiiibTVNSo fot^©8! 

i£-r3i£^\ ffelkftibtNTSC, HDTV, X — 
— H D T VCStjcll^T" # £ fcV^SfrJ^J^fe&o X, S 
m<l!l-fe7K2p<«^7'>7 : -^-T-M§l§fg^2 3£&0#tj$© 
jg£rNTS CTV{t^£p5tBMT>^^, HDTV 

;s-HDTVSI4T'#5. * 3 SS* 4 3 

-^-H D T Vfif tlfP * 5 . W.±©<fc?£ 

p§5it£©&£;&^>X5r A£ti^iti*£o C©*§-&, HI 

5 0©<fcd&@E©T-, btt©TDMA^t-& 

< % 04 9©£-5&*ttOT©B#ra**fcTUflrtfeS. 50 



WIB 3 ? 7-2 6 4 1 48 

32 

£fc05 lfcjjvr.fc3&ffi^e«fc^htf.fct>fiflS?flE© 
H D T V{s^£l?£T- * £ «, 

[0162] JW-tiB^fc * -5 £fHJE#l 3 13 £ O fflMPfe 
glHD TV, HDTVkNTSC-TV©3oOif 
©l5Sjitt©fe ;i/T VSj,^*SpJfgiC5&: & ^V">-p^ 

fc<fc»BW*Kie3aibfc»-&x gut 

[0163] ;CT\ *«ffitc J;*aSKQAM*SRQ 

[0 164] ST, 1 6SRQAM©xv-l/-h5l|- 
jf-TSo 19 9»16 SRQAMoe-f^©^^ h-^0 
-e&S. Ml 1 glPS^^T, 16QAMOi^ fs^jS 

8 3a, 8 3b, 8 4a, 8 5, 8 3 a¥©#16^r© 

[0 16 5] 1 6 QAM©{f-?v&8 3 a(±^1f?ifi© I 
tt, QW«t»)(5©SgSlt-$>?>o C^T* 1 6 SRQAMJC 
n§->7h«^ink^ ISfjSl8 3att 
->7hLT, asflWBii»&eDffi(i*n<y©tflr«©M^jS8 

3— ^i&^-B-So d©a-&n(i 
0 <n< 3 

ffe5.1feft©I^8 4a, 8 6a*y7MTfl 
-^,■£8 4, 8 6©{5ttic^i!j-r5o 

[0 16 6] MS 15 s — ^JfflIO*SPe lttSi: 

[0 16 7] 

C»13 

4 l-Tto/ 4 



[ o i 6 8 ] m 2 ^ - 

[0169] 
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[0 17 0] k^S. *i:3 6SRQAM&IX&32 
S R QAMffli7 — 1/ — 1- 4ft#^?)o 01OOIi3 6 
SRQAM©I^f;i/it'^5. Ml 1 StRgt^OT 
3 6 QAM©te^SUHWEtltt2 ST-feS fc^ltS. 

[0 17 1] 3 6QAMfflif,^8 3 a tt&flttt J: D 0 
©Eggtfd&S,, -©{t^-^8 3 a(i3 6 SRQ AMCfe 
2. i: {1-^-^8 3©{firgic^7 h L, «t f3 n c5 ©S§ 

=&^©ft*^ti^7 h 0tfifjS8 3, 8 
4, 85, 86, 9 7, 98, 99, 100, lOlfc 
taZx, 9 /r©fl^*?>^2.<f^^9 0*— =>©{!*§ 
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*^^bT, aaMPSKg«*reseu mi*- 

*WDi©#-H4L&*'&©Ki)WPe 1 U ft 
0©*CD9fflCDe-5-;as*^#giJU ^2^- 

[0 17 2] 
[«3] 

Pei-32=J-erfc/ nS \ 

6 ^5 </n 2 +2n+25' 

PC2-32 ^ crfc / 5 ' n A \ 
3 \ 4<TJf p / 

[0 17 3] ^&& 0 CI 01 0 1COC/N— jc 

^ — I/— higttai^ — hP ei:£S^(7)C/Nt© 

bi«*§wu&— hum 9 o o(±it«0&»fle 

Bu^ — OCD- 1 . 5*<Z>jS*|£5s*$-« 

0^©SRQ AM©y 7 Mn^l. 5i:bti^l 
BJBD^CDoi^— KttAiR9 0 1 a 
l— h#l 0" 1 5 ^4oV>Tffl^9 0 0<Z)3 2QAMM 
LTC/Nfii&sSdBTtfoTfeDitt^CDx^-l/ 
- h T*H^T- 5«trS#* £ o 

[0174]ftCn=l. 5(Dm^<Dm2mmB 2 (D^ 
7»l/-bMi9 0 2 atT^tL§ o ^ ^ — U — hi)* 
1 O" 1 - e tC;fe^T. ffi££9 0 0 tC5VT3 2 Q AMtJt^ 
TC/N^2. 5 dBif/SsV^^I*©^^ — FT* 
BifcT*#&U 0 ffifig9 0 1b. |fii£§l9 0 2 b&n = 2 . 
0<5Dt§^CDD a . D 2 $r^fo ii9 0 2 CliD 2 §^ 

^CDfiUcjoUT 2 2 n = 1 . 5, 2. 0, 2. 5 <£>B#. 
3 2QAMtit^t^D 1 ii5, 8, lOdBSi^ 
tl N D 2 {±2. 5dB^btSo 
[0 17 5] 3 2 SRQAM®»&l:^7 Mn^fb 
— I/— h 1 
5^— 2 ^5UD 2 CDC/NfiiSH 1 0 3 CD 

h*nk:C/N(Di8^EIT-^-r 0 1103 £ 
B8e>**6:«t-5t, n#0. 8W±T&tU£. pgffiio 
S t) » 1 7 s — * ^'JD i^i 2 ^— * ^ij d *<DBi£lz 5& 

Wo ftt?^ 3 2 S RQAM©i^n> 0 . 8 5©i 
ttTT»fe^)c 1 6 S R QAM©1-&©X7-1/- 
HiEll 0 2©C/Nhx7- — b©§8e&E|fiDcfc-5£ 

[0176] 0102 ^4oV>Tffl^9 OOttl 6 QAM 
OUl^—U— h£5vfo ffif&9 Ola. 9 0 1b. 90 
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1 clt^r^m 1^— ^^JD!©n= 1 . 2. 1. 5. 
1- 8© »<&<Z>j:^ — b&SVTo ffi*9 0 2 a, 
9 0 2 b. 9O2cmi2r-^?iJD 2 0n=l. 
2, 1. 5. 1. 8(D«^<Z)^v— U— hft^o 
[0177]B104<DS/:7 h*ntC/N©||^HI4 
1 6 SRQAM©»^C^7 Mn^fft$^f;i^i: 

k ^ 2 * ?IJ D 2 CD c/N ©fiS£:SS Ufc t> £ 0 

Ell O4^^0Jf>MJ:7t:l 6 SRQAM©S6n> 

io o. 9T*ntf*»re©»»ej»^tBk3&5cik#fc 

[0 17 8] ^C7f*#WC^^^;i/TV©JftJJSiSK: 
S R Q AMSlffi bfca^O-WS^tc HI 

T>^t"<7)^£# 1 2 5 0 ft ©i^©gftT>5^CD 

7-l/-hftlO0-l. 5f^t§ 0 «J|9 12 
20 (iy^fXl/^;i/^SU j&9 1 0ttC/N = 15dBfC&3 

C(Z)L- 6 Omi 1 e©S& ( FS^C^V^T5 ^ ^^;l/£Z)HDT 

[0 17 9] L*U ^««<DSeifef*CDBWbt:J: 
RBlftfcC/NttS dB<D^^m~r^o C/Ntft*SHffi 
C3EV^SMttat43V^TC/N#iST■rS^:al*t3HD 

TvcDg«*s^tt^:a:spa«si$o7:v^*o i 
jt»*JCD««fc: «t I? . <£& 1 0 d B^ljS©^i&^ 

6 Omi 1 e©^g|*|6D^TCDS6^T-S<3T- 

[0 18 0] — 75". *^0^©3 2 SRQAMfeK ttEO 
6 8 C^t8-VSB©i^ HuM^ctdKliai 3 3. 
Ell 3 7co^t3J:^3®©pgjit*ao »1-1»JBD 

i-iTMPEGi/^;i/0fi»«SNT s cm^%m*), 

*1"2»ID,-27?NTS C*©*JR«STVJ5E#&2S 
»K I 2 pgf D 2 f H D T V ©16^7>^^ ^ C ^ 

40 U7ttja9 1 0 a©cfc-5^7 Omi 1 eJft^*T?l£^: 
U »2FgJgfcfc9 1 0 b©J;-5&c. 5 5mileMS 
T-^il-TSo HI 0 6 CD 3 2 SRQ AM CD It — tT^^U 

El 1 0 6iirJ>t:j. — — ^3>SrfrV\ 05 

3 © it - bf ^ 3i U ^ El ft ct D * f* W ^ ft ff L & CD T- 
5. H10 6t^TS«7 0 8, 7 0 3 c. 703 
a. 7 0 3 b, 7 1 2Ji=g-^^^^CD3 2 QAMCDtt 

— tr^UT, ft i-i PS® d i-iOit — tr^^i y ^i- 
so mmTj-vtrmw— ^xuts:^ -co 
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[0181] S£3fc2f5£©3 2QAM(DmmJj3.T'lZ&B 

±6 o^-r;i/©-t>-— t^^'JT&ia^-r-g'So ua»u 
v> x s t>«>T gfttt® tf^ssje t* & o 

[0 18 2] L*>U *^©3 6SRQAM51V\ 
ai-lHSJBDa-jTfMP E G 1 l*©<6*TVd£a-* 
JBl-2»JBDi- a TfNTS C^V— F© WTVfiK^S 
iSftU ^2FgJlD 2 T-HDTV©il5^TVjgK^$r^|{g 
■T*ifcK:«te>x HI l 0 6©<fc? tiS&^K^u- K© 
H D T VCD-9-— tfA ji U T©*-g# 5 V-Y )l>m>h? -5 4> 
©©, ^m^S-Vly— KOED T V©it— fcTy^U 7»© 

i o^-r;i/W±i£^;u «g®LDT v©tr 

5. @107lii'7h77^^-n|)b<tts = l. 8 
(DWittW— tf^oi >J 7-^:^ U I135B:01O70 

[0 18 3] 3©Cfct«ktK -SB^efcfc^sST-fciu 

'J>& < fc feaS^Ufcit— K*ac U Tf*lt:fc^Tfcfc?SA,fc- 

it£§{gT-££ J^&^tASRJfEfcJ&So e£-=>T3im© 
Q A M T- fcfc#8£-r 5 ^ jfctf J Wffitt©gfg; i r ; t6flWl fc IS? 

[0 18 4] rt g tittof^ ^ ;i/T vits* ^ t-ii 
^ffi>& h d t v &mm. fc &mm& « u &m.m. s 

3ft©N T S C^PAL-^SECAM^SiO^SWT VStiS 
S-sTV^ & ^ * ;i^l«S© <fr & HJR-r £ fc 
£«fc*K ri^^MD T Vifcjg©#g§£ N T S 0^1/- 
K 4) b < fct L D T V V U — K T" t±$> £ i^gfi pJfgC & 3 

fcv^w^?.. d©&K»ae#tt«te)d"S:vMB»w 

[0 18 5] l5ll$fc«M#«;Mi*Sfc»TVj£<t# 
«tt±5^<®fl»iSff6n4fc»TV»Jli: UT© 

j: o ^^-r £ fc v ^ -5 tteA«j»**i£ * n 3 c 
[0186] =msiz^>is,mmm^v- K©g«»tt© 

*6^i:«(i#»©**Dc <t >> ^©#t vrnm^commm 

Atftf^-r-Sc c©£fcK±i)^*;i/jttj£©*||<j;* 
* t» 5 s Sf* ;b T Vtta$©#;Ra^ * 3 c fc &m&x 

[0187] ^Tx El 1 0 7©3 2 SRQAM©+f— tT 
^.^ 'J TatC^^iot- n^L<tts=l. 8©±§£- 
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cfctK ^&^©S( Si^HDTVftatNTSCTV 
§^©#^#at¥©:ife^^©!fe<*M**tf Cfc fcT n 
fc^HU SRQAM©D 1 i:D201f-t:7xiJ77O 
3 afc7 0 3 b £SiI&^t|&;£-r & C fct J: ?K § 
«#««*©»£ fcfflKSBtt«*©Ste#Rfe# 5 C fc 

[0188] ::©*§-£ 
n> 1 . 0 

10 ©H, W±©i^%aii ! j|f.ft2.. ffiot, 3 2SR 
QAMCl^nli 
1 <n< 5 

tttZo |B]«tbT 1 6 SRQ AMCDJg-g-ntt 

1 <n< 3 

fc&&. 

[0 18 9] Z(DW>-&W9 9. mi 0 0©J;^{C>>7 h 
^H^T^l fc|g2f^Jf £f#&SRQAM#3C£;j3^T, 
1 6 SRQAM, 32SRQAM, 6 4SRQAMC15 
nifil .QU±X-^tli^ M±m.miZi$^X#.$&W(D 
20 J»*7&W&*14. 

[019 o Ymmmxitvk&m^r&tem bfea^ftttw 
^-^^ji: bT*^B^©{^^2c^^v^Tei^•rs 

[0 19 1] Sfcx ^e£#l3T-l±IHl 3 3\zm-f£olz 

ftm&m&m. (tdm) ^akaft^bttTDMct 

?>1t7 r ^^>^;b^lS;Jt> ECC Encoder74 
30 3 atECC Enc od e r 7 4 3 bt^ti^ t 2 

o©y7 r f L -v>^.;v©ji'7— itie©3— h-y-r >^HSiJ 
Yb-rs- «t !3s &itr5 : --v>^;b©Bifiit^5oy 
^m&mtDvy^^y^-j^m^-r^tifiX'i^. z<d 

113 7C^tiol:4VSB, 8VSB, 16 
V SBfflVSB-AS KfS^"© 2 7=f- -v >^;i/© 

Trellis Encoder^?© E C C ji>n— ©Code gains 
£^;LT&<fcV^ PbV^BM8HtaiB-r*SQfi«6©iai 
3 1 ©!&B£fc|3!DT-$>3fei^iBS-r£„ 
[0192] il3 1©7-o >y 
40 -CHI 3 7©rDy^BIH:ejaiM7?ft*. fijl^^© 
3^{f^©Up converter ; §ff ^© Down 
convertor £&^<\ tt^ga«H£ScB©tt$l 

tS#^^.-S-fct<t»)i^#H;^:<, PHJ*jEKt3&SCl 
fc^t)*?). tJ6-oT"x *IKiias©*J5SfciM^tt±<R|t 
^Cbti8 40Sg|3@IftyXTAtti 
l 5 6©e^^^.^Afc|5]i>«fi$;T-fei)C:fc* s t»* i So 
*fe««*1B#K; mi 5 7, SicSfC 

Lfev^-&ttia i 5 QCD^otammiz-tzztifix-g 

50 «,„ 
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[ 0 1 9 3] mi 0 6©^$i]^ — ^ 3 >C;fc^T«:iS 

P^tC 5 dBCDCoding GainOD^^oit feS^fe^ UT ^ 
So SRQAMfcfc "C-CDM" i: J: tttiS 
^^-^^fy^m^JC (Constellation-Code Division 
Multiplex) Srectangle-QAMfclJfojg Lfcfe<Z)-£&So C 
-CDMiiTDM^FDM £: b fc*Sfb#5ST? & 

^ ^^^>^;b£f#S^5$T*&So Cc^ff^CD^ 
[0 19 4] C-CDMfcTDMSa^btfe 

»«&ffl^&#ja^^j^s;*5S; (fdm) ^ffi^ 

TVaiCiV^fel^ El 1 0 8 CD T V§^©J1$ 
NTS C^S^ff ^-i±^^^ h7A7 2 5© t to &J1$E 
2 2T*&So *7-©*^ 'J 7 7 2 3 ^£D^ »J 7 

^•J77 2 2£iftt*£«fc5fc:*l=*-vy 7*7 2 6 2 
*t'J77 2 7£4MBL«-*S6 1«-^7 2 0 h^2(l^ 
7 2 1 S26Sii:K:<t DT*tt«»-e&S. ilfif 7 

2 oiz£bmm&mTvm^*^te&jjT~mmis, m 
2m^i 2 i iz£vmM&mm^*'h$tzm±iT*mm~t 

[0 19 5] dC-CEIl 3 4 £t£*©;&5S; 3 2QAMS 

HflSliThresholdlttit^-v >^;i/BcoH 
fi6Theshold2tC]t^T4~ 5 dB/J\£ <TlV^ #£oT 

4 - 5 d b mm<D^& ^2 ncDmjisiJcsi^a-r 

So b*>U ^<Z)ig-£\ §{l{t^<Z>l^;i/#Theshold2 

aswa^^-re^^gB*^: < get mmm. 

<D'J>te^mi1g^7 2 0 a LfrgfsT? 12 

[0 19 6] U*U Ell 0 8i: 

7f^<£^ ^iTJfl 1 {1^-7 2 0CC-CDMtc<fcD?#£ 
tlS 3 2 S RQ AM^ffl^Tlt^^V*;!/ 1 o f A£r 

liat^o c©g9ffi©f£i^-y-7'^^>^;i/ 1 o f aizz 
&«c<gjS||fcKCDjEK^fe©*5. fg2 721£32S 
RQAMtU it^^>^;H o f B(Z)HfiSS» Ifs 
^©[BffiThershold2£^t>i*So ^S ^{i^l/^;i/#Th 

^T^~T^2fg^7 2 1 aCD^irftt). 1t^^>* 
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of Bt1ty r 5 L ^>^;i/A^SfgT§Sfei61S^a 
[0 19 7] -^©+f^^>^;L/^^3ig?^cDJ5£^ 

«hb©<£v ^ * > * ;i/ 1 i5j»j« 

it t^-tf*^U:P©»JB#*2.5. HDTVCDM 
«tfl 0 5 0*©»^, 5 2 5*^SD^T, C-CDM 

[0 19 8] C©<tatU^ FDMi:C-CDMffl 
If 7,^ }) 7^fi^tShl^M^ 

20 [0 19 9] ifetTDMiiC-CDMSSH^to^-CSS 
^£^(tS;£&£j£^So Ell 0 9 lZ7r,i-£o^Ti-XJ 
?T V©^£tt*¥*H»8&7 3 2 fc«Mfc«-*»«7 3 1 *s 
&S Q 7j<^'j§*|gP7 3 2CD{f-^-l/^;i/^£^ci:hs C 

7 3 2 ©HiMcDTlc^FWiiaraaii^D *y 
h 7 3 3, 7 3 3 ai:lf^r-^, ^JAKIUMfs-^* 
^m^m^t)X^ < <D^—# £}£S C ^ #7? § So 

65 7 3^5. 7 3 5 &(Dmmizmm^^xmmmwimm^ 

U^h 7 3 7, 7 3 7 a$:!S(tTfe|5]#CD?iJS^f#?,ia 

S o 

[0 2 0 0] El 1 10liC-CDM(7)IIit'$.$c 
X, Ell 1 1 B: 1 6 QAM CDiS31HSCD C — CDMCD^i — 
KIUD^TES^U Ell 1 2 tt 3 2 Q AMffiSMJ&GDn 
— KfflDSTHftSs-r. Ell 1 0, lll^tiil: 
2 5 6 QAMttil, 2, 3, 417 4 0 a, 740 
b, 7 4 0 c. 7 4 0 dCD4-^CDjg^^»te>*lx 
40 4, 1 6, 6 4. 2 5 6^©-*?^ > h £}f ^4^ 
7 4 0 dCD2 5 6 QAM (D{m^& Zi — K9-K7 4 2d 
{±8 b i t (D " 1 1 1 1 1 1 1 1" T-feSo <rn&2b 
i t fo4o©3- KV — F 7 4 1 a, 741b, 74 

1 c, 7 4 1 dfcdMMU «■» 1. 2, 3, 41740 
a, 7 4 0 b. 7 4 0 c. 7 4 0 d©If^7 4 2 
a, 742 b, 742 c. 742 dtd*^ "11", 
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^955 4 6 «t t>tB7j^n> m7JgP7 8 O^LTHDT 
40 V©»j|i^4 2 7 hbttliij^nii. 

[0 2 4 4] C©tB;frgf5 7 8 0{i^2^-^?ijai^a5 7 
5 9©^2^-^?iJ©MS £^£gS$ !)*tt«S7 8 2 

[0 2 4 5] W±© i r> \z LT, FgaSS5^©SI(l s § 
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— *J*J©P5;£#S£T-§.2>©T\ HDTVCDSJfirt-llffl 

T VCDS{4*> U < ttN T S C T VtDS&T-lB]— M$ «t 

[0 2 4 6] 6 6©TV§<f#£©:rn y ^©i 

d£SU5r-*?iJfcU;fjeB7 6 8£ttt;i§ft«7 5 1 ©#£ 

«e s h smtig 2 ^- * «t v h d t v m 

-ess. 03 lxmrnvt^mimm. 

7^3— ^4 2 1 £/gv>ftl£<fcV^ iOl^NTS CT V 

©£.&©«£#?# 5>n3o HDTV©fiMfln?tt*BfcS 
«T-?&^#g«*i©=)* h{±^rtJ{c^<75:^ 0 3£-oT 

[0 2 4 7] &:}b\ El 6 6t^t<t5 >:7Vl/& 
Mfe4VSB, 8 VSB«^feg©-J-6»&, 4 V S 20 

b, 8vsBm^x-mm2tiz>x?5>>-7jvMm&^t 

^^t? -7 >y^—5 0 2 ©t£©D e s c r amb 1 ef 
*M-=E.>J — 5 0 2 cOS^SD escrambl eft 
sa-gris 5 0 2 b £ £ (5 U — St UT V~> &*§-£r©^D 
esc r amb 1 e £r8¥0fc-r£ £ i: <fc *)<ftfg.(DZ. ^> 5- 

S o 

[0 24 8] EI6 7©J:d^fiEtC-rs fcP SKfg-Sf £ 

vm-r s msc&sm hvsB m^mm -r s allr 

ffil7>rt3 2^t,§fSUfcP SK©^t±#Bfi 
§§7 8 7A»S>©e*fci!^«7 8 6 fc.*i^Ti£63*V 
fiV^«aRK:Sajl*nTVg©«7 8 l©A;»jg|5 3 4C 

tfcStlfcPSKx •fe U<«±QAMfS^{ia«g|5 3 5 f3,t 
5r- *5UDi, D a A*fMB$*u #8fSB7 8 8 ^Ut 
i2Itx>3-y4 2 2C,t!), HtfUfl^ilbTSife 

3*u di*gP7 8 o .fctiai^ft&o — ^ m±m<DT 

n ^fflGStiu A±»SP 7 5 2 CAfcSftBI 6 3 T'lKBJl bfc 
©i:|3lD:7*D-fe^T*?gl§rg§7 5 3 «t *)&M<D?-* 

i: *t 3 c Ti- o y«M T vmmizfe&^ 7 5 3 lc A 9 % 
HSili. ^*;i/lftjaS©»&Hu »»JS£87 5 7 (d 
«t t»^-**JD,fcD a #||££ft$&2iIifc^:3— <5M 2 

8 8fC<£t> AMmi§£ft£T^n^TV{S-S§#fcB;frgB7 
8 0«toa*sn4. B6 7©i;SSJ:4J:g6S7 5 50 
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3ifimmmmtik±m.mx^mx-^^a ^r^m 2m^ 

□ -^4 2 2 feftfflt'gS. X, 5^*;Mfe±SCja&-CA 

7 5 5 i:LPF 7 5 6 ^©g{g[El!i§ 
llfflT*??.. W±CD«ta^E16 7©*fiRC*-*4:3*:rfr 

S o 

[0 2 4 9] S£9B«l^±4«[CDASKe-?-S2^ 
CD^Ol/— ;/fc:#W\ Di, D 2 0 2HCD^-.l b i t (D&m 
ei££*Tofco b^b. 1216 8 (a) (b) CD8VSB 
fE-^CDC onstellatio nEIfc:7S"3\ 8fA<DA 
SKm^£K> 8 le ve l-VSB^fV^^iiDa, 
D 2 , D 3 © 3 1 b i t <D^Wt3 b i t /s ymb 

o l©^ffiej&&froCfc#T££ o ^16 8 (a) 
mirXolz, *n b i t BCD^Oott^SKBS-r* 
h, D 3 «^©{g^tte^7 2 1 ah 7 2 1 b, 7 
22ah722 b, 7 2 3 a h 7 2 3 b , 7 2 4 a h 7 
2 4 bCD2ffio£ 5 lbitfSSo 1 b i t 

h 7 2 2 , {g-^P 7 2 3 ^7 2 4©2 m<D 1 b i t 
D 3 CD^— ^tt*e-5^»7 2 5 h 7 2 6 CD 2 
fitGDlbit£:& ^> 0 i5 7 (D4^(D{m^ 

^72K 7 2 2. 7 2 3, 7 2 4^2^rOgfjS7 
21ah721b. 7 2 2 ah 7 2 2 b N 7 2 3 ah7 
2 3 b, 7 2 4 ah 7 2 4 bfctSWKU ^-^-rcDHI 
CDSgSI^ «-f d t i b 3 »CD^fge^^pJtg £. a 

[0 2 5 0] C©3jl0^^ese^i>^^A$:«V^T3 
[0 2 5 1 ] ^^T% H6 8fiiCDVSB{c:«t5TVtt33l 

[0 2 5 2] ^ 4 V S B h 8 V SB h 1 6 VS B<D 
»SKlov>Ti±i«b>a:* s e>JE^So NTSWPAL© 
JS««WSfflv^Jft±aitiS*fTa»^ EU3 6tC3j*L 
tNT S CCQ«^6MH z©^Ja»JPg*sfc?)3Kj5 
MH zO^Kfitl^e^^fF^n^o 4VSB©1 

ja*»*Jffl»*H:4b i t/H zT&S&a&x HH 
fitlC 5MH zX4 = 20Mbp s ^ei^gS^fe 
So r ;VH D T V»f CDfijStli^fi; < t$> 

15Mbps-18Mbp s^lTfeSo Z(Dtz&>, 4 

ifc«I3Kl^-r ot -5 ICR 0 ITIE^^ODfe^CD^SSS: H D 
T VCD^ge^MO 10 — 2 0 %lsfr£tlte\,^o 
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[0 2 5 3] *£8-VSB0D»S\ «88K*J/B»*tt 
6 b i t/HZfj65fe65MH zx6 = 30Mbps 
O^-^eSSSfJttfWfeixSo liEOi^CHDTVfl 
^OfiaStrttl 5-1 8MHZ'M1?*5^ 8VSB 
£SS#5£<D**S\ H16 9C^ti3CHDTVetCD 

tots IHJ ^ 1/— b©HD T 

V7^*;Mg-^& 6 MH z ©««*Ctt±fiKa£-rs 

fc-CBu 8 VSB6E>** s «tD^:S*CD»t)ITiE 
W^feN-iD-eSS&K). HI 6 lCD^ — 
8 0 5 i:8 0 6£*vj-,fc-5^ G^OIsJC C/Nfitfc: 
^flT, UjECDC o d e GainS:iS<bfeT 

CM- 8 V S BCD^^j:^— IHE^CD^ — U— h A 5 ^ 
ITIE^Cod e Ga i nCDfil^ 4 V S B ± t) {£ < 
ttot, High coda gainTx?- 
^fc^nt8VSB(Z)^4VSB < i:^ TVJtLfctt 

tt<pt8VSB©#* s »DIIjEiaB©ii^:K:<tt), ge 
WCDBlB^ctO^t&S^^fcS. IfrbVSB- 
ASK7f5£f±. »13&H#5W>&«^ ffifflJ»4*£^trQ 
AM^B^fcJt-^T. ^§{f«DE q u a 1 i z e 
r<DISBa«*s^:rt3t:/>$v^ IJIE!I]»& 
i£*DLT&. ±»<D®mmm&BVSBtt<DX1fi3 2 
QAM^SC^lt^T^S <&£&^o t£oT. 8VSB 

[0 2 5 4] &4b\ Uttttfegi DfTIES' 5£<£>#!l£:bT 
tt* «©IUBffl5*'r-llB)3i-S* J . EI8 4^^£#iJ6© 
1131, EI137. EI 1 5 6 . B157 CDi£S<f W,<D 
y ^ (HO ECC744ahTrellis Enc 
oder744bm EI6 1 TlftM b& 4 V S B, 

8 VSB, 1 6 VSB<£>VSBCD^f§357 4 9 £ffl^T 
i^«-ri>o gfflflMWiiLTBu EI6 3£fflv>Ti&Wb7c 
VSB©«iigP7 6 0ftffl^4VSBt)b<tt8VS 
B4>b<ttl 6VSBf^?>4, 8, 16«©lev 
el slicer757 lz J: 5 JVt — $ £H£ 
U HD<«CD|QilBffJ5*-eK«"rSEI8 4, fSKftl 6 
©Ell 31. 0137, Ell 5 6, Ell 5 7(Z)Tre 1 
lis D e c o d e r 7 5 9 b tE C C Decod 
er7 5 9 aia^ RDfUESLfc^ HHfe^n-* 
4 0 2CDBHfe# SS£<fc ry^^HDTVI^M 

[0255] ECC Encoder744a 
6TR93fSBIl 6 0 (a), (b) fcSVT.fc'S fc^ R 
eed solomon Encoder? 44 j hi 
nt e r 1 e ave r 7 4 4 k£fflV\ ECC Dec 
o d e r 7 5 9 a&C(iD elnterleaver75 

9 k R e e d solomon Decoder75 
9 j SJBl^o m<DmMmT*m^ti&olC Interl 
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So 

[0 2 5 6] El 1 2 8 (a) (b) (c) (d) (e) 
( f ) IZtf~$- Trellis encoder 
5CttJ;D*?»CCode Gai n5:±l^r^ 
T^, X7-l/»f^Wo 8 V S B-CD«<&EI 1 7 2 
^t^I^o CRa t io2/3cDTrellis en 
coder744b, de code r 7 5 9b#lfflt* 

[0257] mm-c&. ^zmmmcD^v&frTvm 
io ^ft^*£0y*/^T»Bi§b&. »jifflcD»^, mm 

«ssB»e«F«cH:3^ b©^»*L< 

ISififi«5CDl®t:jai^fcJ:-5^4 VSB^8 VS 

B©©^p^PiL = Loo^^^F^ps^bT, mmm 

©TV£S5ffV\ Ell 3 7 £01 5 llZm-TX^r^ 

[0 2 5 8] ST. £Lt4VSB4:8 VSBtcot^TK 
20 Wl,tz1)K El 1 5 9 (a) — (d) T& 1 6 VSBi:3 
2VSBt:oOTISWt5o 015 9 (a) tt!6VS 
BtDC o nstellatio n^^to El 1 5 9 

(b) &2o<Z){f^;£(^<7;i" 77 2 2 a- 7 2 2 h£ 
<7;i/-7(bU 8o©«^jiSi:»&-j-c:i:fc:«tDv 8V 
SBi:bTaiS&»2JB(Z)|igJBSeSA s lia-rSo - 
CDWoilT ime Division Malt iple 
xT. M^W^SVSB^feSloTtie/iSiSSS^ 

M^o 115 7 (c) 6^5)1:400^-77 2 3 
30 a-7 2 3 d^U 4 V SB i: bTfifc-5 fc»<* 1 JB 
pgJI#*f££o C <7)±ii^& s Time Divisio 
n Maltipl exT*PMC4VSBfg^fc 

[0 2 5 9] dCD^SCt-tDx 16VSB©C/N^I 
<*o»8VSB, *>b<tt4 VSBCDt=— 

TSsfc^arejisesi^s^Sa £fcEii5 9 

(d) ©ctdt: 1 6VSBfiDe^S2fiSt-r4Cli:«c 
ctt). 3 2 VSB^gST'^o 4f*l 6 VSBfD^M 
40 *ffi*b&V^»^ £©#5SC«k!K HJjMSS«%3fc*s 
5 b i t/s ymb o 1 cd^» ^S#f#?>ti£ t:^ 

[0 2 6 0] Cil^T^^^^^^feSh, Ell "6 
lfiDVSBSfg«CD7D^^EI^^-S««i:Ell 6 2 

o 

[0 2 6 1 ] i{:4-VSBfc8-VSBSffl^tffi« 
bfc#. HI 5 9 (a) (b) (c)cD£5&16VS 
BSffiV^TfeSI-rsc: iifeT-tSo 16VSB0MS 
50 Jfe±;ttj£*fT 5»^6MHz0ff«^ 40Mbps© 
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t—Z U— Hi, MPEGWl^fe&&15~l 8 
Mbpsi:&5fcK), Bm®Wi(D&t§&*g *>-?W 
& 0 El 1 6 9 CitiotRe dundancy:Ri 6 
= 100%tl±i:4^ lfW^KDri^^^DT 

IZteZfzi+X', 8 VSBCMbTJS&lll*^^., ^LT 
2f+>^;i/©HDTVOl±S!Mti.«:(i 1 6 VS 
BT-tb2>tnmmit4VSBtffltX- 1 ObSKL-fri: 
^^^v^^:K)5£^M^)iTIE^5^•S:t^n?>Ci:* s T*^'5:V^ 10 

SBT-JiR edundancy: R 4 = 1 0 ~ 2 0%T* 

tfrUot^o EI 1 6 9 B££>#>;fe £-5 ic, 8-VSB© 
Redundancy : R 8 = 5 0 YoXftfrtzzL'? — IT 

D T VM±m.m%: 6 ~ 8 MH z <D&tmmXl7o3ki*<D 
totXli, Ell6 9i) i e.We.* 1 !&<totC, 8 Level 
-VSB#«&^#&!3eig&VSBggi#^T-;&£ 20 

[0 2 6 2] £XmMm3X-l*.m3 0<D£.?teW®.^> 
3-^4 0 UP^bfe^ E13 OGDrrn y^mfct, 111 
6 9©J;?CflM5:i:«l5. F^te^r < ID b 

^•401 fct-y-^y K7-( ;t/^#©^©^-SiiHiss4 o 

4, 40 4a£2ofco„ cm?, £#-8fSB 7 9 4 t^T 5 
i:, EI7 0 ©#l&tgl5©:/Py ^EH-SV^o <fc-5k:lo© 
^•gt!UEglC{l^S:B#^S!|T- 2 i»t - i: £ J: »5 ESS^HO 

mmm&m\B\m7 9 mmm&izmzixxfrm 

0SS4 0 4 lz£ t>, H H V„-H S HhVl-H, H l V h - 
H, H,_V 1 _+ 1 ©4-3©J5S,#t;i W^tl&o C©±§-£r, 

6 765 a, 765 b, 7 6 5 cttl© 
{SB^fet), fflS95 4 0 5 H„V H -H, HhVx.- 
H, H,_V H -H® 3OC0{f ^$rtli±I-rSo L-*>U, H L 
V L -H©<s-^tt^.-f ff7 6 5 c©tB;fr 1 ifi£>mSt& 

mmmffij 9 5 ©x^ 2 u, se2-t>-f ^;i/-r>£ t> 
m&-mmm<D&%mmfc<frm®$& 404 ess ^n^-gt^o. 40 

I^JxHhVhs H h V l , Hi.V h , H,_Vi.©4o©ffc5H: 

5, 765 a, 765b, 7 6 5 c 2 ©{SBlCg 

j:-5K:bTia7 ocD«EKS:h & m&msnM-r 3 - ic x 
k> fmm&'&mmn * * t <^ -5 * . 

[0 2 6 3 ] &K£©«fc5tt3Ji©»JiS»©BrafcejaS& 
ff 5i:»lS«MWtttll«i«3©ia3 3©7"o * 
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ttiB3&©©HI &««©■&«» 5 6 6#2o#Sfs; 

[0 26 4] dnttBI7 2©«t-5a«lBeSi:a4:ia7 0 

?>o 12 7 2 SriftBJf 5oO^>v^ 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5 dlC«t»3. £"T, *-f $ > 
^"ltiSt^T, 95 L 7 6 5, 7 6 5 a, 7 6 5 b, 
7 6 5 ctDXtt&l K«J»)#toS. fSfcx MS lflMMR 
5 2 2, I82{$JISB5 2 2 a, £3{*M5 2 2 b, S 
4tfiaS5 2 2 c*C,§-!?H L V 1 . ) H L V„, HhV,., H 
hVh©«^#* «.y*-*rt-L"t-&J5!&»5 5 6 ©MJtSf 

&S. C©R(fe«^tt^-f »f 7 6 5 dfcJS&tilB* 1 
«t !9tB* UBt/^-f y^-7 6 5 c©A^2^Kl?,tl.Sc 

d <DW.m.m^\z *>t. tot., nm^mmmm^ tam u & 

HuVi.-Hjg£^©«^7?feS. Jfc©^-f ^>^2fc*^ 
T, ^yf7 65, 7 6 5a, 7 6 5b, 7 6 5 cli 
A*2lc«J#toS. <r-5UT, 4-jKJiHHV„-H, H H 
V L -H, H L V H -H^ UTH L V L -H{l^#-£rfi£t§5 

•a, coefciiie-^tt^-f v^-7 6 5 d©ai*2 iDia* 
SB 5 5 43b»e>m**ns. 

[0 2 6 5] CCiotLT, 3AI©nMSttS&S(S 
**^B*4H0*uifc<fc t) 2>r©i£rf£3§& 1 irfcBUjJtf 

[0 2 6 6] ST,£©#5Stt,3i-r*-f ^^lfc*^ 
TH„V„, H„V l , H l V„, HlVl^SA***, H 

©JHIHI^-f ^ >^2^Z^3V^T, HhVh-H, H„V l - 
H, H L V„-Hfc±§B©H L V 1 .-H{s-i§$:A;ti2-t»\ « 
»©»MfcOT*»Si:v^-5*IB*i:-3TV'>4. 

[0 2 6 7] *>b, tottot, Xtl Ufe{l^-©±IBJEK^ 
©^-f 5 >^©Jll^A s ^t-^T^^^:!?fi«LTV^S3©'&{± 
ftBUfldt^itife^-f 7 6 5, 7 6 5 a, 7 6 
5 b, 7 6 5 etc^U £»W**U ^fftS^-T 
*Ct*«jfi>Bi:«:S. b3&»bSfi«©3a5ee*feBI7 3 

TMtSiht:J;!3, 3@«M9£l3HHiNS|n]Rtf7 

st&i. t^^x, ^^l«©«fi!t* s ra#(c? c i5^v^^^» 

[0 2 6 8] El 7 3 ©^MBBBia©D 1 fcm<!fi^©g§ 

>*WHiVl, HuV„, HhVl, H„V„{f-5f£i£t>, 
^'f 5. >^2©^P^(CD 2^^>^;i/T*H L V H -H, H 
hV l -H, HhVh— H*»S*-&©e-^©RFlHEB&5% 

utv>?,„ ^©.tafcL-ri^MWfc^ttbTaiM^* 
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[0 2 6 9] &t§f§M©f$il^©g&*^l^ Cine.© 

R&fflSj-rs^acCo^TaE^s. mi A(h)^.msm 

t©f-^8 10, 8 10a, 8 10b, 8 10 c©Nf 

^811, 810a, 811b, 8 1 lc^lltS. 

17 4(a)©7Dy^i(:it^ 
2Hflli>3— ^4 2 2i£fr— *?iJD 1 £|g 1 A*733 5 
2 1 fc^-f 1 2&tf-bTlfc*fcffl>fig»5 0 3t3X 

0d*i& 8 i ocDxti^Tm^m^— $ 

8 1 l©B#F£*C#ft#UI£fTVv. ^— * 8 1 0©#U1 
<^Tm. ifcffl^-* 8 1 0 &&Xf]?2>Z fclC&S e 3 

T 1 "3©{$J|jUB 5 0 3 ^ffltSC ttft'^lio 

[0 2 7 0] @7 5ttHDTVftaSI&-r*»-&©«rBBE 

#UfcJ;&j£g«©SI lft>^l/ONTS 
C)fi*Cfflat5HLVLi§SHi.VL (1) h^-Si;, 
~tl£D 1 m^COXnX-^-f-^—^ 821 ©{4BtcB§H 

lae-r^o ^i^^>^;i/©HDTVftiam^{-tB^-r 

5H L V„, HhVl, H„V„«-^H:D 2(8^-©^— * 8 2 

la, 8 2ib, 821 c ©{ftBt-EB-r&o -tzhm 

1 ^-v >*;UD:£T©^— * ©Hie i*SU©T vtfiotil 
*T'^2>SiJt : -^ 8 2 2 ) 822a, 822b, 822 

d-5 LT 1 o©{$^T-£T©J&fr£#UlT- 

'©^{^^©^ta^^a^-tcigfflT*^ 

o 

[0 2 7 1 ] H7 60iatcD Ha^fc % 7 s —* 

821, 821a, 821b, 8 2 1 c 5Ei UT t> |bJ 
^©am^ff^tvS. If®4PSK^4ASK©j;-5 

ue^sffi ^-cjasse -r & 

o 

[0 2 7 2] 17 7it m«NTS CfcHDTVfc* 
*fifeKHDTV*>l,<Bu ffi»«SNTSCi:NTSC 
i:HDTV©j;-5^3 /S<3D8*««:*K«e5 ic 2 JiCDFgJBe 

-To 09*. (SSilgNTSCtNTSC^HDTV© 
3»©8Mfe£»j8-r*»^D lBft:ttftlB«NTS C 

(t^^ffi^f ^HuVdt^^^-^ 8 2 i tst^nt 

V^ 0 X N NTSCcD^«(S-^T-feSH L V H , HhVl, 
H„V H C[)^-J5g^co{g^-ii:^— ^ 8 2 1 a, 8 2 1b, 8 

2 1 c-©{£B£EB3;h/tV^ 0 H'D TVtD^Kfsf-T 
$)^H L V H -H, HhV l -H, H H VH-Hff-^^^-^ 
8 2 3, 8 2 3 a, 8 2 3 bfc:BIB£*xTl^o 
[0273] CCTrfct* EH 5 6-^Hll 7 0<D7Wt? 

1 6 VSB^iiJDbT^^o Mfo&DlZ iiH L D L ttD iff! 
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;H±i£9fi0!l 2 T-^fect ^ tD^ft J: D Art 
^ > * ;H± D a * > * )\s iz J±^T 5t^JK liBS ^ # 

n^mo^-u— M±fi^&«>, ft©^— * 8 2 1 

a, 82 1b, 8 2 1 CcfcDC/NfiSCDfil^f^tisi^ 

N T S C T V©p D pfiTf ^ h I ^ o SI 

10 Da(S-^(Z)*(Z)D i-^^>^)llZ&&^—? 8 2 1 ti 
D 1 - 2 f L ^>^;i/^fe^ffecD^— ^ 8 2 1 a, 8 2 1 

b, 82 1c£D SM*S*K:9t<. ^SMbSivt* & 

[0 2 7 4] STx D 2 M^(0««fctt»3fl9£Da«^ 

*£<ffiv^§MiM*Tttio£THi_VH, h h v l> h„v„** 

B£S*U NTSCI^Bif^o S6CC/NI 
-H, H„V„-H4>:pi££n£fe#>HD T Vff-^B^ 

[0 2 7 5] rciT-H7 8{±H7 7co^FMEBCDa-&CD 
30 ^3lS^^ — &<D7v y^0*^-r o **Wt^ttH7 
2 © ;Td y 0*> £ D 3{g-^C0^3A^a5 5 5 1 
feMti7 4 (a) ©7Dry^ia©#jaSftI*&«JS 

[0276] m^mmi-ht^-f k yyitt^u 

^7gP5 2UDD Ks-^tf.A^SSS 3 0 J:t)D2 ff 

^Z>fc$>~tlihl±X-( >yf 812 (Cct Df$^a55 0 3i: 
M&,MjAbTi££>tl£o CCD)!l^$r|E|7 7CDB$F^|ag 
[a*Mt^T8^0^-r^ o iT^l^^>*;i/CDHi.Vi.CD 
40 fcmm^&WM^ 5 0 3t:AD, #S^^ti^o 

m 1^-^>^;1/<Z)H l Vh, HhV l , H H V H * s ffSfti^ 

xtimzxtizti^ -smmmzti. ^ f h l v l - Hfg^ 

ifi&J&$ti&-o zcom^&^J 7 6 5 a<£>H«3 1 ^ 
?>^-r y^7 6 5(Z5A*2^A*^tlx 5 6© 

H L V L A*3$£ A* £ n £ o 

[0 2 7 7] *Jc^-f 5 >^2^ l :^V^Ts El 7 7 <Dmm 
®£WmiZfj\i-£^lzD 2if©H L V„-H ) HhV l - 
H, H H VH-He-^*SA*afixffSSB5 0 3C«tDf*fi 
50 *tix ^-f 8 1 2 afe^l/t»©^SS5 5 6 
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£B2>£ilS 0 C©HDTVIfliX-f 6 5 a©tH 

2 «fc ») iii^SB 5 2 1 S^ITHD TVOT:b*lHa*ft 
±j£©«fc5£0 7 7©B$faiB®£<£ tJMIi-TSCli: 

t «fc ?> &mm<DW use t'&fS&cDm.&xmiz mm-r -s ^ 

V^$5fr*<6 s fc5o 07 7tt^WSS!T-l±D 1, 

D 2{I-^-©2o©g!Pi^ffl^fei)5 % itui&CDD 3{f^£ffl 
«P^JgHDTV£;bO;L4o©t^/f©TV;j£>£ 

[0 2 7 8] 07 9ttD 1 , D 2 , D 3 © 3 Jf ©*&|3IPg 

X. BI8 0ttH7 8©:7d y^0-ei&BJ§L£§<iWcSg 
3A2>S&5 2 1 a^in^fegff^T-feSo 1117 9©BSRa 

svr «fc 5 g<g*&#18fi£T- s s fc ^ -5 

[0279] ttf^ttx 077 commmmm, 0 i 8 

WlfltSCt^-C^S. £©»6\ t*— * 8 2 1 
i:giJf-^ 8 2 2®2o©f-i'iif-^8 2 la, 8 
12b, 8 2 1 cfcit^T^— UIEtg^SliS«>Tfe 

3. ^©.fcdt-^SB^tt— S^iftSBtlicii 2 
Jf©PSH£i££:&^TV^o §$&^>*;i/i©^ 
— * ©P^ tcsy >*;i/ 2 ©su^— * #SA^ n 

»K H7 9©BSIHE«ISfcHU»** s #&*'t*. 

[0280] 081 ©ntrai2S0©*§£\ itaietj&pgJi 

5*—* 8 2 1, S'J^— * 8 2 2©fe£ 
tfy hu- h& 1/2^1/3 c 
©^— *©<£S£B$©:t^ — U — h^T^Sfcto. ^33B<3 

3ili:^?>o 

[0281] 082 J± s 081 ©B#|iBEB0©«fc 3 $U 

^—^?ijd ie-^©*ftg3as-r*»^®iiMfe7*=3— ^4 

2 3ffl7bf 0 8 OroT'D >y ^S^^-ria^^ 

n—^fctb^T, £ t>fg#&1#J&fc&3o ^{±0 8 0 

[0 2 8 2] W±©cfc-5lc, 0 8 l©B$B8Eg0©<fco 
;&;£{t{I^-£2t«-f £h0 8 2©;/o y ^H©i-5 £f* 
0 3/&fi£S5 5 6 ©»£ Seriate mMte&& 4:^3 

£ft3fcto. -£rfi£f§ 556 o£ (3032 ©Sj^figgC 5 
4 8 ©F*l95©[§]g§:7D y # £ \ti-t&W&&i.frlZffi. 
SHSsaEHfc: «fc D s ^<o^©yn^^^^gyT-itfflb 
(HlfSSr^BS-r £> £ £: i> T- £ 5 . 
[0 2 8 3] W±© i a C U-rtB#«:«J58^ SOW** 
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ja-esstv^-sab*****. &*s % nmmsx-iz. AS 

£ < ©^SttgOlifll 1 , 2, SK^QA 

[0 2 8 4] X, CiX*T©*Ml«H:FSKaE8B«c4>fil 
0!)X.{S> 0 8 3©«tdtCf 1 , f 2 , f 3, f 4 
©^flKDFSKgMSSffdtt&x ^SS0!I5©0 5 8©ft 
9MlE«B©«fcdfc^— 7<bfcfft\ :7©» 

10 [0 2 8 5] 08 3K.^xmmkt 1 , f 2©ffliftgfc 
#8 4 1 £D1=0 fc«*U H«»f3, f 4©jli£ 
»»8 4 2ftDl=li:Sit4. f 1, f 3 

£D2=0, f 2, f 4fcD2= 1 fc^aWSi:* 0tC^ 
■ri^tC, Dl, D2©£-1 bit, St 2 b i t ©PgJIS 
eSltfnlffiilstta. flflitts C/N©fl5^»&B:t =t 
3C*^T, D1=0, D2= l#HaET'&, t = t4C 
*^TD1=1, D2=0#S£T-§£. fc^C/Ntf© 
lr^at = t3t^TDl=0©»i ! , t = t4C 
4o^TD = 1 ©^^S^T-g-So C 5 LT F S K©PfJi 

20 Mfci£* s -e§3o S^£#13, 4, .5T?gftifiUfcWHft« 
©«Wili©«aSfc: £ © F S K (D^mSLBMJS 3C ^ S 

[0 2 8 6] X, 0 8 4©<fc5fcU ypmiZTji-tffi. 

6 o uss^o 5 a: a- s k © & tbm^mmm^&x- § s . 

[0 2 8 7] 084 ttlB^M (Re coder) /iH 
Mm (Transmitter) tm^giW (Play 
e r) /gfsttfc (Receiver) ©7"D y ^0%^ 

■r. 

30 [0 2 8 8] 08 4©^Dv^iaC^T, iSKs^ 1 > 
§fl^ 4 3 ©Sfe5E^!l 5©VSB-AS K«8a*SC**a(S 
Ml 1 ©i£<s[H]g& 5 a $IB*Mtt£UB*@-?7' >78 5 

7 a^jo^^^., Si«4 3©^imSS2 4 a$:M«,ll 
£.m^7>7-8 5 7 bH«fc*»*.SCfcfc:.fc t),^<P] 

ttitVSB-ASKt-feSfcii), VSB-ASKIf-9 

[0 2 8 9] B8 4C»ffi$KIHt6^ H D TVgf 
Video encoder401 X*E.m$titz'& 2 

40 o©7=-^ic^-tte,n, ^15 : -^?iJ{iECC3i>3- 
^7 4 3 aT-^iJ^b^tU JB2y f -^5>JH:ECC 7 
4 4 aT-^S^Yb^ftfe^ Trellis Enc 
Oder 7 4 4bl:,tt) 1 h P U ^^Ib^nx, VS 
B-ASK©Modulator749!CAI>. Rec 
oder©S^liOf f set Generator8 
56tJ;t3, Of f s e t{f-^&in^fc±T-lB®[§K8 
53ti*), 5 5±{clB^$n?.o (Sig^ 

©©Trans mi t t e r l©^-&JiOf f s e t 
Generator856 t<fc t) D C2|-7-fe hm,K § 

50 ASKlfCII^ttUp convert er5a 
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©4 VSB, 8VSB, 16VSBCVSB-ASKS 
^itTy^±3 2 bCi <?S«$nSfs[i]S§2 4 a&£ 
T, «S8§88 5 2 a£A:fr;*:h.S. 
[0 2 9 0] gasSS«T?IB»Sn&E»lg^H:S 
H 8 5 4 aT-a££tlT3£[HS&8 5 8 £JgT|Hj 
t<W8 5 2 b'siJSfeiiS. 

to29i] «n§§8 5 2 b^A^^nfce-^ttaaas 

8 5 2 b©7^;i/^ 8 5 8 a£iHT, tuxE© V S B^F© 10 
A S KgCfUt 8 5 2 b fc <fc & , QOfetlZ . ^flfi^© 
Sll^— ^jajttECC^— ^7 5 8 atiD, 
ITXE^ft, AI2^*?iJJotTr e 1 1 i s-^rn — ;?*7 5 
9btEC C^zj— <T7 5 9 a C «t t> ^ — HTEZti 
So fLttx*f3- **4 0 2 tC<fc*K 
I^HDTV, TV{i^feL<fci:SDTV©{i^* s tB 
TJ^tlSo 

[0292] Trelli s^^fb^©itiOfCi ») @g§ 
tt«atCS:S*», ^-l^- r#T#!3, <e3&^M©<e 

isffli&&m<omnimmt<tis. c 20 

©*§^\ Simm 43©Filter858afcfc, §13 
<H©Filter7 6 0 atfflU5r 

K)BI6 5K:^-rJ:-5^ Jt^ — M&*nSP 7 8 2 K <fc 
»?, 7 , ?-P^TV©tt£FK:.fc»K {M*f#£-fbbfc±§i^© 

7tDyTV7-f^7 6.0a*ONU SS*#ft 30 
VM)#, OFFtSCitJ:!), FilterCtSflf 

[0 2 9 3] EI 8 4©±§l§r^ 1 ^-^JUt* 2 5 s 

— ^?|J©*,, ^2 5^— ^^J©^* 5 ^^— U— b&'Pte 
^» fcT. ^2^-^^JtE16 6©^ • Xp^lsyjV 

i^ftiS&High priority (HP) fli 
£i£j£/IB®-3~SCIi:fc:,fc tK ^ • ^ ^ =? > 771/-^, & 

So 40 
[0 2 9 4] stfemi 3 7, Ull 7 2 £ tjvT «fc 5 8 V 
SB*16VSBO£»glC^Tv BtP^IO^tlfe 
>^.;i/©7 :: — ^?U£r, hL/U^T^n— <$> 
E C C^ — ^-©^5-UIE©3— Yf-i >%gr+)-73- 
-^>^-;UT*^x., HighPriority (HP) ff 
$S5rC:©n— h*^ 1 ^ >©iSv^^©tf^+>^;i/f^ 

V^feSgSy-fX^ibf^mLLowP r i 
o r i t yfflffg (LP) mm&mi&ZtLT HPtifR 
<D=r— *(±56«£ft&^i:t,>d^A s f#P>:ft£o HPtS 50 
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S„ Sfe&ii^D ^©«Ml$ft5£tg;f) s l91[i:;**tS>fe 

*#ttx TVS*fl^feSSjK©l]KT-^i-Sii:#T- 
^Si:i^-5«i** s feSo 
[0 2 9 5] (H2E0IJ6) SB6©l66fi«|t«t 

So ^S£#l 5 T-fcfcf-fit{5j£©A S K£IJ3;t^BM 
Mfflbfci§-&£^b;fe#, 1 7 3©^D^ 

^mizfrs-r^ o a s KEtsw^caBsESfi^ 

PSK, FCK, QAM{C*^B^fflC-CDM^SC5M 
fllTTS c i: t «k »J P»»S*«kV*HWiS©^«[®«SllB 

^S©^CjSfflT-tS^ i3®«M©#|£ffl^Ti$iB / § 

-TSo 

[0 2 9 6] iTs 1 6 QAM^3 2 QAM©m^,IB© 
B^«fc#$8lfi© C - C DM*5£fc3M§ b£0!l£ffl<,> 

SE#J 5 T'^fB©V S 9 A S K £fflV>fclK£ • gBfg& 
SC~o<,">-C!£B.Jlbfc#, iOi8 4©ASKSQAMt 
^^.Tt)|lIb^#f#e»*lS. 0 8 4, I217 3T-&Q 
AMCC-CDM^lfflbtS^ifiBJtS. WTQA 
M£C-CDM^-S-fbbfe&©£SRQ AMi;DJ.£ 0 ft 

*b i 3 7 tia i 5 4 -cau *m%?£fcmi/^i±\zm. 

[0 2 9 7]i84, il 7 3fc8WB-rSfc, ?K»,§3^ 
5 1 ATJb^HDT V#©B*^ft^-&ili 
^"4 0 1 (Dm 1 H^>3-^4 0 1 ai:SI 
2iU«j.>n-^4 0 1 bfc^ojftigMi^fcfiiWS^fc: 
*SILE«ib, A^7gB7 4 2©fp©^l^— ^?iJA*gf5 
7 4 3 i: H L V^^OfiaK ^ 2 r-^ ?ij 

A73SB7 4 4CH„V„ A^&$toftttiK&@9&A. 
TJb, *«flS8 5 2©ifiO*«ia57 4 9fcA*-TS. 
^ l^-^^iJA7jg|5 7 4 ^^-ITIEn- K* S E 

CCSI57 3 afc#OTffi^^Cfl-in;Sf-h,3. MS 
2^_^^j A± ,g|5 7 4 4 tA*$tLfc^2 7 : -^?iJ{i 1 
6 S R Q AM, 3 6 S R Q AM, 6 4SRQAM©! 
as 2b it, 3bit, 4bit, lefts. ;©{f^- 
liEC C 7 4 4 at«t »)IRt)«F^Yb$*i3fc«Trellis3i 
>n-^-gP7 4 4 bti t) 1 6 SRQAM, 32SRQ 
AM, 6 4SRQAM©1^ 012 8 (a) (b) 

(c) t^-^Trellis Encoder7 4 4 bfcck t>, 1 
/2, 2/3, 3/4©Jt^©Trellis^-§-fb$nSo 
M«6 4SRQAM©^, ^15=-^^iJ{i2b i t 
fi2f- ^5Utt4 b i t iiftS. ZCDtz&m 1 2 8 
(c) t^1-<t dftTrellisEncoder7 4 4 b 3 
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b i tr-^^4b i t £ UfcRatio 3/ 4 ©Trellis E 
ncode£fT'5. 4 ASK, 8ASK, 1 6 A S K ©J® 

2/3, 3/4© hV>J^ai>n- 

& — ^T* ^ -5 — ITIEtg^ tf±** 3 fc »|5]— ©5 1 — * — U 

3bit/symbolt-65f;^ 1312 8 
(b) ( e ) (CtjsTR at i o 2/3 ©Trellis Encode 10 
r7 4 4 g„ Trellis Decoder 7 4 4 q £{sg/8T' 
©^D>>^EI{i^l 7 1 ©id £&3o {SU Trellis 
Encode{i(5]gSASS$it^Sfc^ Hffi^J 6 ©HI 8 4 © 
D v?mT:l±^5>— V— h(Dfb*&^m 1 ^—^m^it 
{sgfflLT^&W SU^-*?U£?)$e2^— *?IJ©73# 

^^J^Trellis^-fb-rSdttCt !5, m^— 

ai^ns. sni^r— *?u©t rein sfSHtfbuss 

Stv^a&ma'ifcS. ^fi©«i^fcfcm£#!l5©ia6 4© 20 
^aMi:(^(^|5]l>T-fe?»fc^^)PLv^B^iB^{i«l9S■r■S. g 
m%&7 4 9 T-^^tvfc(l^ttl3^S^(llES8 5 3 (Ci3 
V">T, /W7X^4g|8 5 6£<fc t) A TJX^ftti 
rti§§8 5 7 ati »3tirtJ^nM»,^^ P'8 5 4 fc«k t>« 

[0 2 9 8] ia^fg^©73t— v y Hip 1 1 3 ©IB® 

<s^ffl«»E«iac^-r «fc o izmm fc* 

i>^>fflx.l£. 1 6SRQA M©£©^ 8 5 9 (CtftfRtf IB* 
*fi*i:i:*t: % f o© 2fg©2 f o©ffl«»&*it>/t<f 
D» hf P {g^8 5 9 a#HBSfcia»*;h,So fflttftf 30 
B1AS &£/W T7>im^8 5 9 bfCfc >J, AC;H7^S 
iDX.T?K^ 1 t3ai^tl2.fctof3®B#©MA J 'J>^<'fcSo 0 
1 1 3£^^3H©-5*> 2»©^ftt!B®#£ftTV^fc 
IB^I?^T-^SIIffiB:Th-l-2, Th-2©2o 
S. ia®S^©C/Nb^;i/{C«t t)ff^8 5 9 

2js^-r* s fl-?-8 5 9 c&£,D:.©^#ia^lS£;* 

[0 2 9 9] 1 6 SRQAM^flUti^ ft 

^■^ESttS 1 0©J;d£&?>o X36 S R QAM^ffl 
V>fc*g-g\ El 1 0 0©J:5£&3. 4ASK, 8ASK 40 
£fflV">fc±§-£\ ^5 8, ^6 8 (a) (b) ©«fc-5&E 
itftS. 3 ©{M-^SrS^-T »»^K854 
^e-tt, ii3^ 8 -5 9 fc/W d s» bfi^ 8 5 9 a#B4 
£*V tfrtJ^8 5 7 btc«t»3tirti^n^o d©{l^<fc?) 
«S^^B^IeJES8 5 8©7-r;i/* 8 5 8 aC«t!)2fo 

H8 5 8 biz it) f .©»a*#?f£;*ft«M«7 6 0 
£©B£S;h.&iB3S«S^T(MSeB7 6 
0»C^T±«^fcMM|:*JrlS. C©B#, HDTVffl? 
©*C/Nfil©*E^atSM3»7— 7*8 5 5 SfflVfctt 50 
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6, 1 6 ^©&(s^^©#SiJ b-?>f < Jft* fetttKnffl 7 
6 Ofc-fc^TD 1 i:D 2 ©25D?#aS3;*ft.5 . bTHi 
^n-^4 2 2K«fc 5±i*#i4*ni. HDTV 
VTRCS^XIf 1 5Mbp s©HDT V©«tT-/ h- 

\-<DTvm^&m££tiz> a c/Nffl^favNt:^ 
fcaasfflowc/Nsy-rfctti odBJSLtc/N© 

£&$>2>o Sfffli^C/NfllCDfiVM^T**^ — 7*8 5 5& 
J8^fc^ttC/N«j&s<KV*3fe»l 6fit^>3 6fB©(s9 

*?UD l(i|?^T-$*A s ^2^-^?JD2©2b itti 
U<l±3bit%L<li4bi t ©^— * J*JfctPf:£T- £ 
fx ^Ir-^5IJ0 2 b i tCr-^^Jffl^TySft^n 
S. 2»©Pg»M©HDTViffi^{i^£!BliS£Lfet§ 

«>& 1 7 s — ^ ai©(s v - h (Di&mmmm^. mom c & 

0"J*fc£ 7Mbp s©?^ KNTSCOTVfB^di*^ 

[0 3 0 0] 1 1 4(D7vyt7miZ7r,ir&olzm 

2y : —^^lthtJ^7 5 9 tig 2^— *M*Jj3S7 4 4h 
SBZllIlfc^n— 2 2 afe*l«U *1t*-*5UD, 
0»**aWt4««QP SKS¥©a£MBfc*>offilfy 

h V— h«ffi©BSM£SIB8 5 1 fe-o©MS»i: 

l,tr^"t?ss. ci©^M«i^ 15 s — *yu©#©E«ii 
- h©»-9#E»$ix&iesvNC/Nflaftuj*-r* 

r-78 5 5 £3©{&tf h r-*ffl©^fB»fl^ 
Sffff4 b&»^, !6 1 ^— *?U©D 1 {1-?-©^.^ 

IZW^Ztlte^* ^* !3[B)bpgJlM©HDT Vfi^tfE 
SartLfcbTf**?- 7*8 5 5 -*©« 
«**J«©E*B£aS«T?i±HDTVe^ -^©W^ 
3fe«ja£©E»Sfife««TfO:!7-Y KNTSCT V{f-^#S 
4-^15. t) 2e©FgS©»^-M'&5C/NfitSt ) 

o^— rfcRjfcsiatts^— ^ix— h^*.o«fi©F^ 

T- 4 r^©Sa^-&t)#©^S^'(4* s ^^-S i: v> -5 *S 
■&%}Mi) s &z>* ~ corns. HDTVmmmiZtt^TNT 
S C Wltif U < I#*Mt«:|.„ littWfctMfl*. 
«E D T V©^3 — ^ ©E1ES^#{±H DTV(Df3 — *f 
it^Tl/6tCJftSc tie^TfS«Sg^|{i^:iti{zfi;V>=i^ 
hT'l^^ft^o 3©«t-5i-HD TVtED T V©BjR 

(Dmmm&nzti&mtez 2-->©^^ ^©gatw^astt* 
hit- §• * & »rtJi£ v^jjs^oftWtfaa^Tf § * 1 1,'* a 

3am* s fc?) 0 *fc^ffl%*li5ffife©C/N©»5^^-7- 
iP&ffiffiftOfiC/N©^— B^BIKCJKUT 
^©fflSiKSfitc^-T-^ilKT-**,, c©i-5tcStfef4 
ftSB^fcft-feJ&^&lfiSftttAW&iistfcfeK:^*^© 

^Moate^a-r^vifcfeqitfeiiJfc*. c©ffe©iB 
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[0301] nmm 5 x>mmi;fz a sKiz£%mm&T- i 3 1 <z>7nv*m&m^xmm-tz><, 0 

m&2m<Dmm*$>imzLTm5 9 (c) (d) 8 4 £[^«l&T-&3#gl5 ; -*^J£TDMlcj; t>, 

^126 8 (a) (b) Izm-tJiolz 4<B©A SK^ 8fl £ 6fc 2o©^:/^* >*;i,fc^u 3JMTC1K: LTV* 
©ASK©<g^5fe2o©^;p-rfc«-B- N 2»i;3jf *. HI 3 1 C5*T«fc-5fc, ^-THDTVfc^tt* IB 
©PSJi-fbT-^S. ft^>3— <^-4 0 1 a©t£©SB 1 — Hfi>3- ^4 

[0 3 0 2] ASK©«^©^"D>y^iattia8 4tHlb 0 1 c tjg 1— 2®^>a-^4 OldCJ;!), ^ 

TP**. HI 7 3©«fc-5tcfc*. TrellistAS fcfi«©BWfce^©2o©r : -^, D D l_2fc#« 

K©^-&t)-l±t<fcf3Ji^-^-bASTA s So ^MFIIT- 10 $tlA^gP7 4 2©^ l^-^JUA^astcAA^n^o 
WtBMlsfzlikftlzM^— 7±CD& Y ; ?v>7\Z£.Z>^m.5i MPEG^V- K©ISK©^— ^^iJD^-JiECC coder7 
ctVFiJllB@feT-S2.o X. -2^— SHEIKS ^x.T, 4 3 atciJWTCode gain©i«OMt) fJiE^-if-fbSr;* 

^— * fcHgiMb-TS £ iL\Z^mm^tmmi^m.hX £ lx, Dl-2fcfcECC Coder 7 4 3 bfcijWTiMTCCode gai 

[0 3 0 3] ^T'lffSfe&l&fcOS&ttJC-PVNTai^ MSB 7 4 3 c £ £ t> Bf R3^fi-fb£*T, % — o©^— ^JftJD 

So iiW, V T R<f ©ffi*S4«i©jBfe*ia«t 4* D,fcD2ttC-CDM«BS7 4 9f^l$ 

S!§lk:A^T-&5«fciS^C / /N©7 : — iTS/S^T JUKfS,^ y K 8 5 4 5 5±t, 2JB 

"T-So O^iiu©^— rtCJt^T, ^ffiC/Nflt [0 3 0 7] S4HCIi s 1^;; K 8 5 4 1; i 

ttl 0dBW±l3±bT^ 5. £©«•&, -BSE^e, 1 0 20 $nfciB«Mi^ttx H8 4TKBIib&©fcH*©»f^t: 

^-2 O^«©W*CJ3^T5 i -7'tt«B30«ra±b&«f^l «t»», C-CDMaHgPTeOfciDDxfc^fcfKflS;* 
Tf*rUV<>£l&fc|ft£-r«»&, t£*2>5£T-i±IB^Sifei: fM^-^JD^ttiSl^-^ttiaS? 5 8©* 

<Dm&<&*t2>Z.t&#mizMl'^o Z(Dtz&>m\BMfe ©TDM357 5 8 c{~4^V^T^ 2o(Dtyf^>^D 

ttW-^&U<tt#S*"T?fc*»&a*£-*»ofc. i-»fcDl-2Cafflil$ii*. Da-,ttCode gain©^V^ECC 

[0 3 0 4] UfrU WnJ—y Decoder7 5 8 atC:fc^T, tUTIE^tlS-fc^ Dl-2 

x-m i^-zw^^ <\±w,z^-zm*mmm»E-t %m ^ft>^xT>^\±&x^c/Kmz&^xbmmtsti'm\-i 

*§£o<£„ r©C/NA»^:rtJfc:|R|±bfc Bfc^n— ^4 0 2 afcj;5 LDTVtfDecodeSfttHfc 

^T*^ra^^»«fflUT43(t«±{4©5 s — #mm<D ZtlZo — ;SDl_2fc£Code gain©i!^©ECC Decoder 7 

t — *W*ttSS3^— *#J©t*— *£iaiou 0d*tf3 5 8bC43^TK!>1TIE;**iSfc«>, Dl-Hclt^s £; 
PtJf©6 4 SRQAM-^8 ASKSiafiSIStl.^-^ 30 Wv^C/Nffl^l/S/^l/Fasfeofei&M^u^.n/As^: 

-H D T V V TR«*S1§fc^Ift4^&^ & H *<£V»&B£-CSfeV^ *Lt, AS 1 — 2 Bj^ni > =3 

C©4«*««4«^BU&S^jSn?*»Bi, £r*l -*'4 0 2dlz3$^xmm$tl, D,. 1 ^)8*hT, *7 

»TJ837 ? -**J*T3JilB*3ilfc«^-:r* N g ^KNTSC^l/-K©EDTV»$ti5 0 

l^-^JU, *2^-**Jb*»«a«B£T?S&U>IB*» [0 3 0 8] *27 f -^5UD2ttTrellis Decoder7 5 9 

©2JB©a»«a«ll*SS«t?B^L&*&, SB3^-^ bfc.fc5Vitabia»;**u ECC7 5 9aCJ:0x7- 

aittffSfc-CS&VvMBl, S^^-^ajtt^fcB^-e STIEStU SB 2il^>n-^4 0 2 b £ J; 0 X«Bft 

**. i©fcK>HDTV©-»tt||^n*. £©fc»*r ft^h&tK Dl-2fc^«£ftTHDTV#iii;& 

IB«»IHI©SJftffi£«-£5&#e>irc# N ?ti5. C©i§^©D 2 ©C/N©sgfiij±Dl-2J; 

3BT?gSfc^3*JS;fl«i&S. <gS^t"S. 5 5©C/N«E*s/h$v^ 

[0 3 0 5] CCIT-08 4 0S4ifrOUB|CS2,„ ff 40 ^ D M Oj 5 L D T V#B££tu 3I3r©C/N{jt 

£B#fcl:5&^-:7 8 5 S^mSL^v K 8 5 4 hlM ©5 1 — 7*8 5 5 ©W&D,-^ D l_2o£ t) E D T VifiM 

B^EI»8 5 3Ci5S3fee^SS^baEa«S8 5 2 flfeSfu C/NflKDjev^-rS 5 5&fli^Si: 

fcsis. «sssBtt^Mi« i , 3, 4 k.mimmnwtfti D a _ lN di_2 n D2o^ bKVTvm-^&m&znzo 

■T*fc«>K?8fe*«8-r*. «HgB7 6 OfciSSIl^- [0 3 0 9] £-5 3»©»»©«^B«B£fc«B*i 

*^JD ^hS§2^-*?iJD2£B£U *2t s — ^5Utt lBi&©«fc5 Cr-7 8 5 5 .©C/Nfitfc 3* 

Vitabi7-3-^*©Trellis-Decoder7 5 9 b£«fc t), c h tt±ffiB8H«k:&5. *»B8©»^ffi«#tt 3o©^ 

ode gain©i«l^7— f:riE£$ft s ^v — b- Hi@< ^ 7®r-73^ hfcJS&Ufc 3^©^l^- KOBJSOBi 

fe*. Dl, D2e-9ttBi*7 s 3— jr-4 2 2t:«k»>« ««*SE»W^T* *fc», fi|ffl#*J§B*U*:V^ T V 

W**iHDTV©l!Mftte*ASttJ*$ix*. *H©rtStJi6tT5 i -r©^l/-Kftaj?-j-4rti*«a; 
[0 3 0 6] W±H:2o©|BJi&*»o«jsiK«ff£gE« 50 tf4fcH-5a&*#fcS. 
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[0 3 10] Jfc{c^t)W^OPi«gB®©a*^xfi^ 
5013 2 ©13^ h^vf SCC^-T <fc "5 l~M^—78 
5 5±{Cfi7'y- : <'^^A©|3»h7^<> 8 5 5 a tm<D 
7V^Z.M<DB(Dffi®b ; 7 vt> 8 5 5 b* s §B®^nTt> 
5. m^-rs <fc-5lc:i3^ h7 vtr 8 5 5 aCD^SSC^ 
©££i3®SB@8 5 5 cfc§&(7\ flbOiWBSD^Bat 
M8 5 5 dtt5. Clft&^OlB^b^y^g&^C 
o?'M< fcfe 1 r©«fCttLDTVl7 
ix-.MM)*sa*$*iT^*. S^fi^© D 2ff •^(ifBS 
F5v*8 5 5 a©£««©D21B»««8 5 5 efcE 10 

78 5 5 f ttiCf^t i 9 CIS h 5 y ^ t-a < 
45. Ell 3 2C^-T*^{ci3V''Tii7 i — 7***S5© 
»V^*t»S**lfcDi-iBa»««8 5 5 c£t§rttT 
$>3„ £©fc»fe£— ^©fitsrt-fcifc***. d©^tt 
St^CS^^n?.c B£2ilfcDi-ifir9;i&»6ttMPE 
G 1MOLDT V©iIiKT-«±&3#|5j— R#iffl©IIi®:£ 

(*©nMfe&!orcs*. £-5bT*at>ii£i$fctti:B> 20 

IHfc«*MP £>i&+#t©L D T V ©§£:£& EHii#W:££ ft 

5 fcffiffl#tt^3as!) gramas we s 5v^*£& 

[0 3 1 1 ] SfcJS»igt)B^B#C{±^.^ K M/-7 8 5 
g^TT<fc a Y^vi? ©— SiJ©ffi^ h U — 7 U 

UA>U COig-g-C^Ttilgl 1 3 2T-^-TI3^ 
Bft7d-y-vh^feS^ Dl-H3«ffi«**ll«fe 

[0312] id l/t, **W?ttBB» h 7 y *©— » 30 
©MltLDTV^l/- K©BHft*Ba»-rS&«»ffi 
ffl#BOEa»lS*|q|©^aSO«HCLDT V^P- K©BK 
T-^i£ D ©M^WCSfffS^StWltiKS^-e S Sfc 

«k i«^*itcHiB©M#«Bfcfesfcv>5ab** t 

[0 3 13] *e>ciiM©*jas 
73&£a<^3. Ell 3 2©*TK:^-ri-5K:D 1 -»E» 

mW, 8 5 5 C &mif, LDTV©17V-A^f3fta 
fcfcfcfcD^-igaSMWWS 5 5 C©— SSfcat fcfcSSVMH 
a©D,-, • D 2 g3^«^8 5 5 hfetfttt*. i©«^(c 40 
*3(t^it7*^-^>^.;i'D 1 -a(c:(iLD T v© i 7 i/— A 
©-gf$©t*##I3^£ftT^$o LDTVOS!)©iS 
*D,-» • D.tBflMB:«8 5 5 h©P.83Mtt8 5 5 j 

^.;i/D 3 -i©3~5{g©-7 J — ^IB^fiS:^-^.. SEotD 
i-jfcDaT- l/3~l/5©I«©r-7±OLDTV 
© 1 7U- A©tf$g$rl3^T-§So y Y V— t> 
fc«»^1W«T?fcft1IM*8 5 5 h, 8 5 5 j fciB»T?SS 
fctts My K© bk- ^^BIT-,K:it^TRHHI'ba«*» 
l/3~ l/5Cfti.„ tt-aT¥3*»)i*Rfe#«>T^v 50 
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K©hU-*#££>Cflf^T*K ;©««^ffthb- 
^-r^5i^A s iS< ^O&i&D,-:,©*©^^ 
^-C*5»t3~5«av^jaS»)«Ffc4»^3S:LDTV© 

[0 3 1 4] d©*ati2M»©VTR©»&, D a |3 
^•ffi^8 5 5 j SrS^f ft*M6#;fcV>&«>, lj|(D?S 
t>B#fcB:lf£T!&fe^. -73 3Pte©H«ltgSVTR{3 
*v>Ttt2reJUCJt^T3~5f9JKV^iSD^K:t»|iMft 

j&8#S& 5 V T R **^3»r 6 . 
[0 3 15] £*'SSSIE«Ttt»JBM*H;&5S£ffllr*fc* s 
1 6 QAM«©a#©XW*SCT4>, B»S©lHfc^9 

[0316] f£*©rtKfcm*£ffie-*-5#5S;©#raji 

S^ffi^S^ ;i/ V T R©I3MWSCTJ ttHHfe^— * K 
?10B^t:§7i/- A©|5]— Bf 
r^©iB®©ia^©^:gp$:||^-rsc: tttT-^JEcv^o i© 
tzlt>mW<D&7V y ^©Rflffl«l©-rn&BlfifeL*»B^T 
#&Vn. U*>U ^B^©pg^M©HDT VVTRfli 
LDTV^1/-Kttt*5#, H®© : &7'D >y<7©B#P^ 

«©mTv^&v^«it*#L2g on^fcs^t gstM 

[0 3 17] *«5W©HDTV©3»©»JiE**ffr3 
&»-&SB«M»© C/N tfftV^ i: ?!iHDT V^©i« 

N#{&v^^«itt©{&v^Ms^eT-?s£ bfc*§ 

A. HNTSC§®EDTV^l/-H©TVgffe 
b <!4igS¥»«NT S C^CLDTV^b- h'©T V{! 

[0 3 18] W±©£5fc#»lll!Sffl^fc*atB£»E« 

< fcw&trisv^-r *»ra-rt«F©tt«fefe«v^ife 

o 

[0319] (mmm i ) mmm i \m$&m-£ 4mmo 
4 n« ©e^iTj^fc 4 mm<DM?—t>mm*mfr'£t> 
•©sws**^**- iatm-r«t-5fcert«itflsis 

<9fiM£8 9 0 a, *©^«BlcSB 2fte*«8 9 0 b, f 
3§{fffi^8 9 0 c. »4fffl*8 9 0d4«7?S5. 

[0 3 2 0] 4BS«*S6S-r-5fctt*89tJ;S4Ji©«» 

anwi^»a:5-rriEi6*©^s»wbfc j; s 4n©ifSi©B 
■&-&z>*k ail#^±»J■^ffl©c/N^SA»^:&v^&»4J■^? 

SS6WTf*S©tt. 2S©^iSPgJifc2e©MrSI^ 
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[0 3 2 1 ] BI9 3(i^[g]SS30^n<>^|lf&?)^ 

mmm 3 &iM*ftm®& 8 9 5 1 a -=>©£ mw&i* t>m 

JSK^tlS. #8tls]S&4 0 4 as 4 0 4b, 4 04 c©rt 
^©ftfclKl&fltJggte, 0 3 Offlg! lHH^n>:3— ^4 0 
1 ©4>©#B£H]g§4 0 4©:/D y ^•hlUb*:©-?!^ 
ii*B&1-So #8fElE&4 0 4 a^tt^filfg-^^fg^fiK^ 
H 1 .V l .i:S^fiK^H„V„htfP^^H„V J ., H J _V„©4 

[0 3 2 2] $TAil b & W^t^l±lft*#«aJ» 4 0 
4atJ:»)(apSte!6^i:iS«JEK^t:2^f!l$ti*. 7*¥h 

s«[*rac:«#js*iSifc»4o©^5E)«ai*$n4. n 

Ts A*{f ■^■tfSjfi 1 0 0 0*©HDTV{f-i§'©±§£-H 

[0323] mMM^cDn^y^m^^mmm^ o 4 c 

fO^nSo ^oTH l _V I .fcB±;tt^J^fSSil:2 5 0*. fa 
L LjEig^9-(±£ESia54 0 5 afCt t)ff$i$n, Di-jfif 

£ b-taj^nso 

[0 3 2 4] H L V L ©SM^ffi 3J5fc$H£i§»&g§ 

7 7 2 cfc«fci) loOLHjgftMSh, EEi£S£B 4 0 
5 bt«t !)BEi®$jxD a - z (f^i:bTtiJ*^nSo £© 
^ime4 0 4 ci:^t§7 7 2 c©|fflCEE»ffi 

[0 3 2 5]»^OH„V„, HlV„, HhVlO 3 J5K 
^tt^J5E§§7 7 2 atr J;t> — o©H H V„- H{a^i:^ 
3o ffijSe^* s Sifi7.MPh& 1 0 0 0 *©*§-£-, C©<i 
^•te* 3 ^ Sifi^-[oIfc5 0 0*~ 1 0 0 0 #©/&&££> 
o. -=E-bT#gg|I]E&4 0 4 bti t) 4-^©^(c^-gf$: 

[0 3 2 6] ^-DTH L V L tB^i:LT7jc5p, SiS^fRl© 
5 0 0*~7 5 0#©fig#*^^;*:h.£„ CLfifeHHiB 
?ITHhV„, Hi.V„, H„V L ©3jg£^-«i7 
5 0*~ 1 0 0 0 -&JE£;g§7 7 2 bT"£ 

M;**!, HHfI^£:;&t>B!?tSB4 0 5 dT-£E*S£*l, D 

UTtB±7^tl,-5> 0 totLL, o£ *? D j-iif-^ii^Jx. 
tf 0 *~ 2 5 0 *WTOJER^ LH^DD »- a fg*tt 
2 5 0 5 0 0 *EiTOfflS«J5EdHLoJ *) D 

2 -:.{I-^{±5 0 0*jy.± 7 5 0#J&lT©J5fc9\ HHoJ 

t> D 2 - 2 (t^-«i 750 *w± i o o o*ut <Dmm&u& 

£-£&o„ C©#8S[I]^3}c:<fcf3PgJlM©^-*:tS>a# 
T-§£>£:V^;8):PI#;&5 0 z\<DM 9 3 ©#gt[HS& 3 
V^T^M0O2T-H5£B^LfcH8 7 ©^lfl» 1 ©cf>©#8f[5] 
E§ 3 ©gf5#£M§;6>;t 9, 4Jl©pgJlMe^ 
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[0 3 2 7] Co UTlWia^-^WJSfcFSJiSeSSft 

Dimtfs&T-rsiiitfsess^iiaTf&s. ^ftttflssfc* 

' ©{§-*§ £«f§W£-f SgfSWiHSgflil 2 -Ci^H^ b 

terns 8<Dm2g:mm£mbmf&£W]WT*ibz>. tot 

3 7 ©«fi£#^-* j&ff £S& 5 . J£-&/jKSIS 3 7 
[0 3 2 8] 2 fc^TB 8 8 ©§<t«©7'D y 

*U iXIE$*l, D a— 2, Da- 2 , Da-j, D 2 - 2 ©4 

[0 3 2 9] 4tt^JES»3 3©^ny^HT 

S£|55 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 d£;fe^T 
fafiSix, MQ 3©#«iaj»fcj3v\TKIiab&LL N L 
H, HL, HHil^fc&S. :<0i9tt, 5c©B4Mfe«-«f 
20 © 7 Jc^F, SiS;£fa©W«fc 1 i:1"Si:LL<i 1/4, L 
L + LHttl/2, LL+LH + HLIi3/4, LL + 
LH + HL + H'Httl-©#tti&3. L H <s^-i£#8tg§ 
5 3 1 afc £ &#lB;*ftBMfe£jEKg|$5 4 8 att^tL 
Le9fc^JSfcS:flTHKfe^fc»5 4 8 c©Hi.V 1 .«B?fc 
A7J$ns. Hf^-S-JSggP 5 3 1 a©^J©K£B^izg|bT(± 
SI 3 2©Bi#7 ; 3-^5 2 7T-iiB^U&©T^B&-rSo 
— ^, HHI^^iS5 3 1 bicJ:!3^g|^tt, 
^■J5S;g(5 5 4 8 bicA;b£*-i£„ H LM^ii mmtrl$£K5 

4 8 bf'^^THHfl^t^^tls H„V„-H(f-l-i: 
30 &«J«*Kg5 3 1 efc,fc&4M^ft, B«-&jER«5 4 8 

*3 ^fiKSB 3 3 ^fetti^^tt-So ^bTEI8 8©^2 
§:fg^©J±J^aJ 3 6fTVffi:&t)lli^$ti5. C© 
Mft-^-^Sitl 0 5 0*, »1 0 0 0*©HDT 
V*g**eS>ttia9 l©5e*6*Blfc:^b&4o©gM* 
^{CJ:!? 4o©HR©TV«^AsSfS$*iS. 
[0 3 3 0] TV{f^©lJK$:Pb<SiB^^-S. SI 9 1 
fcEI8 6§r— HZ$.£tt)tz(D-frm9 2 <DfcmmMW&E\ 

40 2 d, 8 6 2 8 6 2 b, 8.6 2 afc&VvTD*-!, 

[0331] mtom^eommfsj&nm&m 9 se^nji 

*jt0©<t-5(3C/N©|qI±hh*){c:LL, LH, H 
L, HHm*<Dttim : ? tl&&5tz& 
So e£oT72imT>7 1 ^-i!pe»©SgjSf* s i£r3<{con, Si 
S* J |qI±-rS. L=Ld®^LLff, L=Lc©B#L 
L + LHft-Sf, L=Lbffl^pLL+LH + HL{I^-, L 
= La©SLL + LH + HL + HHi^I4$tl5, 
50 (JEoTx R«-^©flW*ft 1 ii-TSi: 1/4, 1/2, 3 
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m*5&mmfe&& 1 o o o $chd t v©±§-^ 250 

^ 5 0 0*. 7 5 0*. 1 0 0 0*<Z>TV{g9fisft& 

ns. ^©j:5KbTiaPt«jciim56 i 3&'fb-rsBiJiS!iR 

;&3&©i§l§r©§fB$J5g0T-;&5o 

TfcflWS £©»£»«, tr;i/^tf^T-ttxEp-t*^-rJ:^ 
£§{tT*t&^o 09 7Si#£BBJ3£ffl^;kHDTV©|ig 10 
«Sti£©§{f#*S0£m-r„ 0 9 7{C^T«tdt, Bggt 
Lat-C/N = a, LbfC/N = b, LcT-C/N = 
c. LdfC/N = d k.tt*)&*<D&mi&WLX- 2 5 0 
5 0 0*, 7 5 0*. 1 0 0 O&CDmK&mbtl 
3» Sg«LaJ^I*IT&C/N#i£TU HDTV©HiH 

©*^TJ&llHjb*«'&5*>©©MB:-C$.6. «*.tffcT 
;b^{f©Bm^T-tt7 5 0*. m*P l g©D«T-ti2 5 
0* s 3"-^ h$:SttSFSb^T-{i7 5 0*. gi&<t|*) 
©Gttjj&T-fcfc2 5 0*, iSJ:fflS^tfe^LM 20 
f*)2 5 0*©jaST-H^T-^-5o 61±©J;^CIT* 
#«»©»»«»£« ^SCfcfc: J: t>S£^Jtfg£ftT^5 
^sST-fcfcgitW^T- & tzmmX' <b Sit- 

5f b^SA^S. 09 8<D|igJ!1Si£0lcSvr 

«t o tDi-if + >-7Jl/Tr -?-©ife6£© 7*:*- n ^Sfcjg t: PI 

h©©i!i£iiifcu&#6fl&©3o©§iis£it- 30 
[0332] (mmm 8 ) kt, ib 7 commrn sue 

5.011 s<Dmmmmm?>m&mffi.(D7'v vtw^ts 

WT^>f * 7 6 2*&A#3ftfc»B#©*^ttE»» 

4 0 5£i 5 auj&LfcPgJietjii©^— * D„ D 2) D 3 
fcffiBWF^fljSft, B$c9-ft|g)57 6 5 tC;fc^T*^ * >^ 

4{CjJ3^Th5xIi©SRQ AM^©PgJl^©SIi£§tt 1 40 
0©&&j£i££©tK 7>rt^7 6 4&gT7>r 
t22.tt) JJHBSft, ^^^a«fe^T-§<s^tx, fib© 

o 

[0333] flbcwB^e.osEee^ttauftjs* 

5>©SI{s®«i:UTT>^^-2 2 let »5S{s^n2,o - 
©gftfl^fteSRQ AM3?©PgJl£J©«l8i§4 5 IC 
T> D„ D 2 , D 3 ©r-^i:UTai$tl5„ «§§{g 
•^a^ti*-* 5. >^@S§7 6 7fc*SV>T*W ^ 
*M$tB£*U £©*-T ^ >^{s^ttB#^-t!]g(5 7 6 50 
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ttli.. JOIfi^Di, D 2 , D 3 fcfc{$*a55 0 3(C43^ 

[0 3 3 4] &fC0 1 1 ecSHOT'D-y^Eltfel, 
6i%Mt> L< (±P3JK©3o©§{f-fe;i/7 6 8 , 7 

6 9, 7 7 0 , ©&ct"C,»a5CfeSaSfa^7 7 1 , 7 7 
2, 7 7 3{±0 1 1 5 t|5j«©^§{=«7 6 1 a~7 6 

i j &mmmi>%. m&mm(Dmtmt?-*>*jvm(D 

nB 7 7 4 {i#Stt^©afs© h57^f v fcE& 

^ t j $>&&mm(D&m -t? ;i/©* s- ^ © few*? ©£<£ ^ ^ 

[0 3 3 5] 01 17 ©^^^©ilfs^M h ? 7 ^ «y 
*4M&EUcjjvr «t a fc Q P S K^cDt^;^©^* ;i/ 
il(t^^T-(iS{g-fr;i/7 68, 770©Ac h©{gj£g 
S(±d = A©0^^-r e fcaiC|5]?SIS*iJffl?a^2 b it/ 
Hz(Z)f-^ 7 7 4d, 7 7 4 btd=B©i©T-i' 

7 7 4 c ^-^-to-M-fc^— ^ 7 7 4 d £: t) , if ©j^td** 
l^Tfc 2 b i t/H z©— *fcffl*«*Jffl8»*-Cfc*. 
— 75\ ^©iPTf5gB(i?&*Sfe7 7 5 a, 7 7 5 b, 7 7 

5 c®i3i: tr;u©IR*Lfci:-*>fci:An^jg#iiS<> 

-y ^S-fe^— ^ 7 7 4 etC^-TJ;? let— 

* s^-r. iija©^ n^©%^T-(i3S5(gmf±'j>^v^<, 

Hi©h77-f '^tTFCr-^ 7 7 4 etC^UTt^ 
3K©-fe;i/v— mfSCSSfct^— > 7 7 4 dfC^-TotoCC 
Ht2 b i t/H z©Jl?SI&^T-$)ofco ^ 

fee tfefeTazCT-fcth-?;?^ >>^7S©^V^S6^C{i^^KgSt 

©Tvt^&'h:* < UT^fJiEibTV^o b^L, 5^^>-^ 

fctife**^;© 1 6 QAM, 6 4 QAMm<D^mb&mm 
m^SrJfio^-M-fco gm-tfrcDXgZ&'hZ < b % -fe;i/ 
^^ti^-T- i:fci:»«!lJg5©&©ii*0£JS^ ISin^h 

[0 3 3 6] !Sfl«itH:h77^ ^^S©^v^*M(c(i 

i»©raMiaea!#5£©au8 1 <t 5 m±© c t. *mmx- # 

S„ ^<DZ £ &m 1 1 8©*^B^©StSS^iJ8tCi5{7'-S)3l 
(t^S • h77^ >v^7>^0^fflV^TiiB^-r5o 0 1 1 
8©^0{i±*^)II«-Sff-b^7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7 7 0 a©A-A' i±©Ifgi^ 
"To S(g-b;i/ 7 6 8, 7 7 0 ti^-v >^^A§f-k;i 

7 7 0 b, 7 6 9, 7 7 0 attf+>*;t/SAi:ML 
?5:V-«^^>^.;u?¥B©M1^5:fiJfflUTV^So :ti?.© 
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1 6 <Z>£JfeJS$JflI» 7 7 4 IZ J: t) , ^ > 
£i±£tl£o ^T^l 1 8 lC^Xd = Al±A^^>^ 

fiSS, d = A + Btt^-v>*;i/SJnj|u&aee 

feast. S©t;i/7 6 8 , 7 6 9, 7 7 0 T?ttiia©*BB 

^Tl^fe^T-^ 7 7 6 a, 7 7 6 b, 7 7 6 ci:S 
•T-«fc"5fc^ QPSK6DW«aR*J«»*2 b i t/HzO 

3{g©6b i t/Hz%&mmmziffiT-&mt>tiz>o m 

JSgBfc^< fc«^4b i t/H z, 2bit/Hz« 
'i>T£o ^{t^y— £*i^£&v^;£m 7 7 a, b, 
c^^-TQPSKCDg{I-fe;i/CD^:§^t3it^T2 bit 
/Hz ft 3 S«fe^cD^{1^9»^^T 

± If £ z i: tc J: 5 (Hl^cDSff -tr jv<d*. § £ **» 6 fts • 

6 4 SRQAM^JE6D^{±»BfeSipe>av^i:C5Ttt 
S R Q M^S= 1 t:ife»QPSKfl 
SIU Jr^fcC ^"t?tt 1 6 SRQ AM. 

l±6 4SRQAM"t?3lg<g-r5o t«oT Q P S KtCJt^ 

ffi*JCL/fcHl 2 lCD^D^^Ht:^-rct-5&4 SRQ 

AM©jssie«*stj^s«^»tf &fb©«isfc*eT 

^c|12 2CD7uyj7 0l:ftl 6 SRQAM©^ 
-&*>|I|«-e&£o tot 3otZ)^iSS0?a^Mt 
«W«iSCD»&/^Stf*tt*s»BT?fcSo 4 SRQ 

[0 3 3 7] etJ:©ct-5^bTiai 1 8CDd=A + B© 

< cd v y mmm & »«T£5&«>if r asfe® s b ^ 7 >r 

[0 3 3 8] Well 1 9©^— ^ODB*fRSK«H£/BV> 
T^^AXD^y h©^— *K«£ifcl5!-r£o El 1 1 9 

(a) ii^SO^^A^D^ K H!l 1 9 (b) (± 
Hffi0S8©^^ A^P >y b&SvTo HI 1 1 9 (a) IZyjk 
f «t a tt^*S©iSS«S'JJ3«aR*S;ttD o w no £ 
l)*^^t?^^©^(gCD^^jaJS»AT^racD^D 
v b 7 8 0 a T-I^JJtlMs-?- S *K XD^h 7 8 0 b, 

7 8 0 c, 7 8 0 dmA, B, C^*>*;i/6D^« 

jaStfRBT*B#|ffl;*Dry b 7 8 1 a, 781 
b, 7 8 1c, 781 d^^lsJMf^ a, b, c^ 

[0 3 3 9] Hll 1 9 (b) fcif^ctd 
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ctaifi© 6 4 s r q AM^i^sses^^^T^ 

S&toD*, D 2 , D 3 0S^©2bi t/Hz(Z)3o© 
mm^r-**&^o Ax, A 2 T-^iil6SRQAMT 
S5fe»^ny b 7 8 2 b, 7 8 2 c i:^D ^ b 7 8 3 
b, 7 8 3 ct^-r«t-5fc:jKj2fgCD^— ^b— bfc& 

-fA*D*b782b, 7 8 2 ctt^©RBtft4o 
C-5 UT 2fg©e3l$** s iai 1 8CD7 7 6 c6D»2Pi 

10 *>T A*D y b 7 8 2 7 8 3 g^liEir — # <Dyk 
§{f#6 4 SRQ AMTfftonSo *5 3 fi£<3Dei&§«£ 
&Ofe#>, |r|— AXD^ bt*3f&CDEi, E 2 , E 3 

ti^ 3«©ilB*s|iI— JSSftSreW^ftS £:i^-53» 

Ell 1 8©TF©H«C^«t'5K:gll»CD»m^*V^TJ± 
[0 3 4 0] 0 1 2-0OTDMA*a^^A7Dy b0 

t (a) tt«e*^a (b) tt*»9§©*a;fe^r. si 

2 0 (a) izmt^olz, H— ««*?T?*-f AJ*n*y 
b 7 8 6 a, 7 8 6 bmA, B^v >*;i/CD : ?«^ 
30 ©lfl^Tl\ ^^A^D^h 7 8 7 a, 7 8 7 bT§ 

*a, B^-^y^jucD^mt^comm^foo mi 20 

(b) fcSVJ-J;?^ *«W©a^l6SRQAM(!!)« 
-£^Dy b 7 8 8 aTAi^^^I/ODgff £frV\ ^ 
u y b 7 8 8 cT*Ai^^>^;i/<3Di3HlSfT-5o A 
-xny brtitt^i l/2t&So 6 4SRQAMcd»^ 
d y b 7 8 8 iTDif t>^;i/©§fl *ffV^. 
b 7 8 8 lTD^t >*)\s<Dmm^f do ^-f A^D 
^ brfiB:«jl/3£&§o 

[0 3 4 1] «tS»**6Tmt»C^Dy b 7 8 

40 8 ptCi^V^T l/2CD^>fA^Dy b7? 1 6 SRQ AM 

JSfStt^Dry b 7 8 8 rTii« 
<D*? *i A ^ D b4 SRQAMTIt^o 1 6 SRQ AM 
J: !) 4 SRQ AM^MIlM^v^fe^ 5£{fB# 

[0 3 4 2] &,±<DXolZl,xmm<Dh^y ^ v&frlf 
50 «FJi*s««)S^^:3&S'T?gSi:V^^a*3&sjfes. it3o 
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&ft*. fci£gg©<&<^ 4 S R Q A 

M«5©3EfSC;fcJ;»K @BSIBIHcUT/hSa<b» (&=J* h 
YbSUfcM^Mflttf**. C©*§i§i\ li<I©£ftfi0|-?K 
BM bfe =t -5 C^TCflHilHIceaiHifctta* 4: ft # 
38BJ3©##t©-oT*&S. C $ bTeai^acDJi^i: t 
*ifc«'hS**6W«fe«*T©rl3iSv^«MiiBB*«W-ft 

So 10 

[0 3 4 3] (mmm 9 ) jbtfsb 9 ©stM0!i£m®Kg 

rSgBMTJ-a. ^BM6«l9tt**W*rOFDMeS6*SCK: 
iSfflL;fe*>©T-fcSo IS 1 2 3©OFDM5£§{f«t©:7" 
D ypmhm 1 2 4©0FDM©l&f^JMSIgl$:^-r. F 

tS^hti!), — «CDFDM«t t>ffl«»flfO*Jffl»* 

tf&Vo b^©^;i/5V^j!eg{cg£v-vfc«>^ 
i'^;^$*^i!^^ffl J ?'7 ; i ; ^;^TV^ii^illffl^c1^i^$ftTv^ 

So Hll 2 4©OFDM©IUlEltC7jVr<fc-5 COFDM 

cD»^x*fli**aiwMj>jaaftS7 9 1 x-mmmmn 9 20 

3±Cr- i/t s©HBS-eE«u -y-^+>* 

;i/7 9 4 a~e£f£f£-rSo C©{l^£i£F F T3§4 0 

7 9 5 fcfES. t s »P ^/MHIH 7 9 6 ©SB 

M©Nk £©»FFT*ftfcOTfcfci8fg;SF*u 
;i/©|fflK:ttt &©#- FJHIB7 9 7#^tt£ftSo 
[0 3 4 4] Ell 2 3®0FDM-CCDM;W7U y 

»-&©Hfl£«!9©lMffeBifll|-r4. A*£ft&HDTV 
«^t±Bi<fej->3— 4^4 0 1 Ci Dfi«Di-,i: ' 30 
-ISM) D,- 2 i: (Mm-^m-iSM) D 2 ©3JS©pgJi 
*»©IIitfc«*fc#l*S*V AAS&7 4 2t;AA?n 
So SBIt*— *5UA#SB7 4 D.-.lfliC 
ode gain©Wv^ECC«F*fb**ft % Di-*OTt±»« 
©n— K>f-r >©E C C©^^-fbSr$ftSo D^tD 
a-»ttTDM97 4 3CJ:D, BSfffl^-ffiJ^S-fb^fts Da 
{g^trfc 19 , 8 5 2 a©D ,6*5!H£5UaaM87 9 

UCXASW. D,efH:ni©3KijT-^ fcfe 
>K n(rOC-CDM^lg4a, 4b-OflA* 
SHcA^ftSo 40 

[0 3 4 5 ] — ^-©DaiiA^ge 742 
©^2^— ^?"JA^gC7 4 4fc#V>-CECCffl7 4 4 a 
{C:J3V>TECC (Error Correction Code) f^^fb £ ft 
bl/iJXx>3- -$T7 4 4 blCjo^T b H> ^ft^b £ 
ft, $m%5 8 5 2 a©D 2 ifi?iJ3£?iJ§§7 9 1 b{CA2j£ 
ft, iHrOMJU^— C-CDM0e«S4a, 
4 b---©^2A*^t-A^$ftSo SI 1 A^SBWD^ 
-*^S§2 AMKCDaf*— *fc<fc &#*©C-CDM 
gElS§14a, 4b, 4c-C^T16SRQAMf 
&CC-C D M^g|£ftS. ;©nr©C-CDM^ig§ 50 
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5^ l J7li§12 4CD7 9 4 a, 7 9 4 b, 7 9 4 c 
•~lZ7r;1r£?lz&&{,i3i&t>m&mm±7 9 3_L{c;& 
So - a UT, C- CDM&g3£ftfcn>r©^S3{g^ 
ti\ 5S»FFT[fllSS4 OCiO, ffltRfttt^-f * > a > 
7 9 3ifi<i>mm^(0^^ ^^^3^7 9 Otl3p|fe3cft x 
t sfflHa->>#MO^If 7 9 6 a, 7 9 6bf 
iC&So 26»*>>Ji«;i/B#|ffl«7 9 6 ah 7 9 6 b©Rfl£ 
ttv^/^JISSSWferfci&T *«>©#— KftMff 7 
9 7 a#t£U-e>ftT^S. ClftfcBSHIttfcMl/^l'T? 

^Lfe*)©^, mi 2 9©Bffs$ft— {s-^-u^na-t-fc 

D, K^S7 9 7 a©Tgliv;i/f yufflil^ 
P^^^ffl^t-JSbT^^ftSo TV=r— ^ h^©^?;i/ 
^^©»WBBJ; DJI< T g£i£;g-fsc tt J: 
lsB#{CiS*F F T InJg& 4 0 & ©^m ^ttjeai* JSJn > 
;^4 0bCJ;!), — ocfg^-^-te 0 i£fsSS 5 {c«fc 
t>> RF{g*i:>o£t>&{t£ftSo 

[0 3 4 6] jfcic, ae*4 3©iw^*iB^a. m 1 2 

4©B#fflMttS'>5l«;Hg*7 9 6 e flietttE 
1 2 3©A^jgi52 4iCA*^ft, ^Ha5 8 5 2 bicA* 
£ft. -r^^Hb^ft, FF TS54 0 a {C«t tK 7 — 'J 
x«StfcKltiar*U 01 2 4{C^-Tota{C^FF^7 9 9 
*>£>^S?i&l47 9 3 atC^lfegfftS. S124 ©B^ffi 

isisTZMm^fri, mmkmcom^o** 07794 

a, 7 9 4 b3?fC^&£ftSo ift&0**'J7ttS^ 
{CjfigSUT^S&tfK #^©l£Sie-^* s ^-«tTf#So EI 
125 (b) t:^tl.6SRQAM^igI$^ g-^ 
OC-CDM«4 5a, 4 5 b^{Cj££>ftSo f U 
t> C- CDM«4 5©&<<?©C-CDM&pHgB4 
5 a, b-»fc*5l^T, PgS^(C«li$ftD a , D 2 ©it^ 

m^&mmzti, D^mmm.^^^— 1> — 8 5 2 at 
D 2 ^uifi?ij=3 5 2 b {c «t 5 , mzm^t. 

^DxifflD^ D 2 {s^#mH;*ftSo C©«-&, Ell 2 

5 (b) {c^-r<fc5&c-CDM£fflt^|sgJiei£:£:K; 

£ffl^T<^Sfc«K C/Nfitt©»<,">g«|fe{*T?Ht N D, 
e9©***«W;3rft* iV^fg^T-fct, D a i:D2g^ 
©nJa^-o^ii^ftS. asi^ftfcD^l-^-ttai^jgp 7 5 

7 {c*sv^T«^^ftSo d ^m^i^tt^x D 1 -\m^^=- 

"7— UIE©n— YT-i >&M^fc£>s D,_H=^-©ai^ 
-{S^dt^Sd^CS^^T-feW^^ftSo D,. 
Ht-Sf fciM! 1 — 1 mm^-D— 02 cCiDLDTV 
©©^{s-^i:^?), D,-2i^lii l-2iS^n-^' 
4 0 2 dta t) EDTV©ffj^J5g^-©ff^i:ife f±J* 

^ftSo 

[0 3 4 7] D 2 {f^i±M^'J^a-^^ft, m2W&5 : 
■n—fri 0 2 b{cj;»j, HD TV©^^i:* 5 fcB±; 
^ftSo ±fS©f&^{l^-©^T*(±LDTV>f)StB*$ft, 
±IB1 :, ^^-SiD^SC tlcj; 9-f HNTSCyi/ 
- FffiEDT vm^&l&tlZtl, $fet±J3-S«J5R«-* 
iDx.SC i:{c J; f)HDTV{g^ £ftS. b5©^SS 
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»J9©S^(iOFDMtC-CDMM^ 
to-frTfflV^SC £lZ& 0FDM*CDfc6DT*Bu US 

- h C / N lz tts -t £ -5 c ®L$k(D O F D M - T C M£H<g 
-^<DffiiK8 0 5 fc:*tLT. *^0C-CDM-OFD 
M*SCt±1t7 r ^-^>*;i/l 8 0 7 ate^-U— b# 
T* 5 !31t^-v>*;i/2 8 0 7 b«^-i/-h#_t 

[0 3 4 8] OFDMJ±at*{^if— K^HTffcpt^;i/ 

bfclitf^gfS (Graditional Degradation) CD2o#H 

(*T? tt T VtSG&m<DV — tf * ^ U TH: S (5 if f£ & Z 

ChtCitU C/Ntf*ftD^bLTt»LDTV^l/- 

XttlSl OOtttTtfeSfe^ L D TV^l/- KT* 
IMMIWIttl^, gf¥TV®LDTV^l/-F 

OFDM^HDT V©^Kf«fc:ffid . 
fl5T*ttD SPCDBB*!^;*^ <^§o ^^T«TV 
{s^D^^CD^SOFDMTSlS^aES^f • El 3 

8©7oy^Hi:^tJ:a^ hd Tv©FtJ«jge^i:a5 

«ja^©Dz_ 2 i:D 2 {M-^CD2o&*^S?8©C-CDM^ 
SibU FDM4 0Dfc«t&/a*JRWA7fiSe"rSo ~ 
#§{s«WT-gmb&^»±FDM4 o e£J: 

Ell 2 3 4:B«fcbTHDT VO^fltoRdfcSEWa^ 

1, 2, 3hil;«l)fc<s?)t^o 
[0 3 4 9] ftlCHD T V©MP E G 1 ^b - KCfia 

•t OatWe^fca: t) OFDM*jftS8 5 2 CCD^T'QP 
SK-«?>1 6 QAM6D£S8£gW\ iFFTS40tJ:!) 

b# rsmom-^ iz $hFDM40dtiD ra«R?£ b 
Ma5 4 o eiz^uxm^m^m^ti, OFDMatSBSS 

5 2di:fc^TFFT4 0 a£ J: t) ^ < CDjS«»tt6Dfl 
£-^<Z>«S§g&4 5 a, 4 5b*fcJ:D«il<* 
*U 365iJig?yn # 852ati£0D ^{i 

SSS*U El 1 2 3 hl^SH-bT. LDTV^1/-F©D 
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[0 3 5 1 ] Zo bT. LDTVgfCDWOFDM* 

Cfc!K OFDM©a*t3&ISBH:LDTVe^6D*-e«t 
H D T Vif K: Jt^T L D T Vfif 14 1 / 2 0 0 K 
y b — hT^^o t£oTOFDM<Z)[lKj&Ktt 1/2 

[0 3 5 2] OFDMB:^;i/^-/^C^^ja6*SC"e88 

w t v g mm Tvcsfi^ § mm&^is* j^mm 

10 oX»i-*ffl»*3EBfl?JfcbTiSffl*nj:-5 i: bTU 

£o £© e k5&ffi^fc::fc^Tt±4>f >ffrt> 8 >^CO 
1 0^>^J^TCD/J^^V^l]®1t^X^^StT^^o «p 

<. g»»TVffll:iiLDTVyi/-KCDTVg-t<Z)S 
M<98&Si±Bi<&^o HDTVO^^^OFDM 

^t-«ci^o eeoT*^0^cDE 13 8 K:^-r o f dmm 

^^TiSfft^tl^ LDT VcD^Jls^/^^WlS&jzrUlZ&i 
W^SfcV^d OFDM©»S&^&fc>3&V^ OFDM 
0WT^3^:rtI^cHlJ«•e§S^:V^■5^: 

[0 3 5 3] Jfe:fc\ HI 3 BTIiDa-^^OFDM 
£3i Lt^S^Di-a D !_2£ O F D M^it £ CI fc: 
T'#£o £<Z>»^ D 1 - 1 ^D 1 _2{±C-CDMcD2Pgg 

DTVhSDT V#§{f i/^;i/^>r >ri~mmz}& ttz 
mW<DmHt&%:{m T- & £ 4:1^ a Graditional Degradatio 

[0354] c-suT^woPBJiea^Ritefcft ^ 

h <t t> jess < §:ff U^jVcD^it Iz b 

40 ?>n^o 

[0355] mmmmM&mtt&mi-rzxmi: b 

ts 112 6 (a) iZjjkTXolZ^ iJFDMOSit^f 
^^^;b7 94a-c^^ljl80 laJ:L1f7ft> 
*;i/7 94d-f^2f801 b fcb^Patc fg*^ 
S«»tf-P«8 0 2 a6Rlt, H12 6 (b)tc^f 

idtp &^^>m^^8 o 2 b£i&tj-£c fcc i m 

1^801ai:^2ji801 b©S6©«*ftH3MbT-S 
[0 3 5 6] d;fl£;fijffl-f Si:, ButlftWUfc01O8 

so (d) \z^&o\z7±uy-Tvmm^ffim*-$z.ti\^ 
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mmr-mims o i a^m^srii^-r- £<> c 

<Z>t§-&l2 10 8 (e) £^-r<fc? £^ 1 Jg 8 0 1 a<D§ 

sfcc^-sa&stfw&nso si i 4 7 iz7a-r&oiz-m<D 

f%m&mi>m%lT ho Z. ti& P ower-Weighted-OFDM^f 5£ 
(PW-OFDM) £*£T&Bf-£o ^O^Uffi^JOPW-OFDM^gfj 
iEo*^B^cD C - C D M^SCfeffl^'&to* & - £ tc £ 
tU HI 0 8 (e) «fc -5 3»££ 10 

[0 3 5 7] JWfcflSj&EIKBu H 1 4 4 fc5V*-<fc3 fcSS 

lS^-^(±Sl^-^^JtU£S7 9 1 a£^LT«*iCD 
*§^S3gg4 a-4cT^^'J 7f ^fatlFFT 

40CiDOFDM«HU » 2 Mr—* tt» 2 5*—* 
WEB 7 9 1 b£^LT*»CDffifi©««8 4 d-^4 f 
T^-^'jrfe-feT'lFFT 4 Ofclcfc t) OFDM^i 

LsjzkfWi~$~ h o 

[0 3 5 8] §{g{I^fct§<l« 43OFFT40aCt 
t) f a ~f U T^&Ofl-Sf^gt;*^ 20 

f 3ttfftWS4 5 a~4 5 cCi Dilr-^^JD 
iO*D»lJi8 0 1 &&mm£ti, dr-^U^fe-fs 
*^tt!2r- *JiJD 2 o$ 8 0 1 b#S18£ 

m^w&iz&^xb&mx-gZo z? L/Tpw-ofwicj: 

»K 2Ji©P»lS£ea**SeR-rS. PW-OFDM ^C-CD 

14 4 ©ffe©IMmia l 2 3©/d>^ H©±§i§r£:®j# 
* J iHiD-efe4fc«)Siw* ! a'B&-rso 30 

[0 3 6 0] iJtr(C*^B^CD Time-Weighted-OFDM 

(TW-OFDMl^^WPg^-fb^tOV^T^-So OFDM 

«k zj— x hot 5 ■?)v^/^{m*Sr<Dmmt%mt„&t», 
<t g©*f*5£«e»fc-a-tf=f—;* h©««&&<-r;ri: 

ttSltM* s ^^fci*. t„H:*S<*-t\usi£<fc:&3 

Sfftt^v^brsfci&^+^^tfJtL 40 

[0 3 6 1 ] **JK«|CDP»JB<b©»aftifi^* i:^ HI 1 
4 6fc^r«fc-5fc:j|5AJi©:tf-- miBt gaSIBI© 
miWt ffbCJt^T;*^ £2>ZtlZ£ *) AJBO 
V-^^>^JV(Diy>^Mt^'—^ MC*tUT3£<& 
3. UT#— KB#RB©Weightingtc«fc U 
tc^-SPiS^eai^Ha-rSo .r©;>5-5££Guard-Time 
-We ighted-OFDM (GTW-0FDM ) £ 0- 

[0 3 6 2 ] Se>tC»AJii:SBBJi©'>>Jl?;i/«fBIITs 50 
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©S/>/tf;b»fc|?|fc»fcMt£Ufc»6\ A©^>*;ub§ 
Ht s a&B©S/>5tf;UB#[igt s bJ:!)^? 
4i;cixfc:J:D«aaR«l±t*SV^TA, B©3ri>>Ji>© 
FlfBS-en-etlAf a, AfbtntAf a>Af b 
T-&£>o C©fc«)B©^>^;i/{Zjt^.Tv A©©S^>7}f 

^>^t;i/B#F^T s©Weighting©MS!Hb£ J; 9Sf§AJ!£: 
*BSov;i/fn7fc^t5 2Ji©pgJi<ba s 3!Si-r-2>o 
C©;£^£Carrier-Spacing-Weighted-0FDM(CSW-0FDM) 
tnf^o GTW-0FMfcffi^T2JB©ttJBea!fc33iU 31 
AJl£T<g8?&jK©TV{f-5f£, £BJ|-?ffi*£rtg'*j£ 
ItSifctJ;!), *«TVgffl£»<D«fc-5fc=f— * b© 
# V ^{$©§{1 T* *>{g#?&JS T V ©gfjg L & TUffe 
g.fcCSW-OFDMfc^fc^^l/B^PEgt s©HSU 

<bfcJ;t>!SAMitJ8BJB©C/NK:*rt-«P»j»fb*(riv- 

ofdm a £*§^<&*>-y- Sitti!) gflfs -*§ U -^l/©{£^ 
*«TVJC*JV^TSe»K:^b&gffil*«Tf S 

Ttt^fH^ttBsssnfc^. {KflHfcSETve-g-s^ 

ir>>#;i/BtP^©B#p^tt;^fcfc/h^£:«)s c©#— KBf 
fteoT#^0!©GTW-OFTJM*ffl^T<6SMfcflET 

&mwmic%it'&w*J3-%.t£^x-m&Tv j i>mmTv<D 

5 o C ©JS-&miie© cfc o tCCSW-OFDM^C-CDM hffl.fri$t) 
tsctcj; D C/NK:fcv.-r-5PgJl'fbA s *ofc t> 2 £C 
gc5g bfc#»R©g<g**TirtB £: & 3 . 

[0 3 6 3] mfcWKiTji'^^xomw&m.m? £ 

0145 (a) fc^-r«fc-5Ci!5iB$M#&t^;i/^;* 

8 i o & ~-d corn-stem imt.m 2 mfDm-^ifi&mx- 

HD TV©ff^a^T-§-5. biPU, El 4 5 
(b) IZtjkT£oIZ-B:1\-?JI^^X 8 1 1 a~d©^ 
tts ^2Jl©Bfg^©*-- h*B#P^. Tgb^feM 
mx-gte<t£Z> a ZCDWi^ m 1 Jl©A(g-?-{i5b-— KB# 
FITgai s IUfeto, 3lMBtK©^V^■^;^5 : -/'^•^©^ 
5rS»t^v^o BUKe©<td^B{i-^{ca:TV©^jEig^*s 
***XT*S»)x A^fc:ttTV©ffi«fi6«-*s^S*XTV^ 

mKWRffiTVfttLDTV*iS£f|5. 
^e>tc^ 1 jB©^>^;u^FaT safTsb < 
toT^S fctoC/N©^^^ 1 Wtt^V^o 
[0 3 6 4] Z? UT3tf— K«flB4:i'>!P;U^lffl©*S!l 
fb£-r&;r iitCfctK OFDM0-»!7cOBIftW 
fe«J5£T-pIigi:^So Ell 2 3©«fc5*:*|fR-C;tf— KB* 

rans'Kbac-cDMfcsi^-&t)-e-Sw ttct t>, 

[0 3 6 5] iiTAfltfl9i6:«l*»V^Tl¥U<a^S. 

v;i/^/^iiffiB#paT M {±. D/utb* s /J^$v^®. mm 
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«c^-r«t-5tD/U<3 0 dBT?&KAtiR<D&91fiJ:g 
<&D 3 0/zstt±»|) O HI 4 8 IZjjkf^vlZ 5 0 

fST^^o t^^TtH 1 4 9 (a) t^i*fl<jK:^-r«t d £ 
TVff-Sf 1 s e c izMLXm 1 4 9 (b) St2ms 
(Dmm<Do%, 1J1 8 0 1 a, §218 

01b, 131801 c£Z)3o©(fg^(Z)y;i/-^^^ 
«\ Ell 4 9 (c) {dSrTo rcDif— FB# 

f!fi7 9 7 a, 7 9 7 b, 7 9 7 co^t)Tga, Tg 
b, Tgc^JitiSO/is, bus, 10 
It^bTiS^-f 501 5 0 lZ7jk~t &o 

801a, 801b, 801 c <D 3 o<£>pg/S<Z) 

G TW- O F^DMft«ffl-r S k^«Se26»*ti«^T b 
^Oo b£>U «$R*G>*i»&^LDT VcDIHSff -^CD^ 
t:GTW-OFD M©y;i/^U^^ t § ^ h t J: 0 

*H801 a-ettif-K«FHITgft3 0//s«±©5 

£<> ^tC»««TVttLDTV^l/- F©EiW"C&^& 
#>MPE G 1 ^7^^(D 1 Mbp s g/gCDe^gMT' ct 
V^ 0 fcTH 14 9 lz?rsl,fz£?lZi/>nS}\smF3 7 9 6 
a T s a£ 2ms©MM^bT 2 0 0 // s £r*iK 2M 
bpsi:til)feM<, ^e>^^>*;i/U— b^^fc: 
Tift*) lMbpsS<C^^ LDTVyi/- 
I^f#tn^ti?)*^©CSW-OFDM t-ctDfe 

«i©C-CDM*GTW-OFDMta^btfe« 
1§i\ fei3l»*#^STb*C^fc»Ja;*AS^^,K:iSv^ 0 01 30 
4 9 7ftt^Ib^»3K;i/RfcS*bT2>>7K;i/^HI7 9 6 
a, 7 9 6 b, 7 9 6 c£2 0 0/zs, 150/zs, 1 
0 S6^T»lJi, $2 A, » 

3 Jl ©JIB fcr m ^ — U — h < & o T 9> < P§SSe^ i: 

[0 3 6 6] mmizc/NizttisX&mmmfcm&mm 

-T^c HI 5 1 ^ti^tCSW-OFDMhCSW 
-OFDM^a^btiC X tK ^b^/^^C/N© 

O F D M^*^B^(DC-CD M^ffi^to^T *>H^T 40 

i£-&Z>o 111801 a;fc<fctm 1 -2)18 5 1 a, 1 
1-31851 at*iiy^UT M «^<^C/ 
N^fiV^lM^i^MTVR e c e i v e rCil^ 
TfeLDTV^U-KOS^U&ftfSi^^&S. £2 A 
801b him 2-31851 hT'&V-V^^VTCDy 
U ^©cto t:C/N«< N rf— *b<3D#>^§ 

3J180 1 cT&C/N#S5<, ia»«*s*S<=f-^ 50 
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- -5 LT C/N £: v;!^^*© 2 &7t©Pg/l®&}£#SI 

DMi:C-CDMCD*I#^t>*£ &(±, GTW-0 F D 
M £ C S W - C - C D M <D ffi to * J: t> f# ft s . 

[0 3 6 7] C / /NcD3gi:v;^y^^cD3Jl6D2^5c 
©l®«S»^©RttBg&HDTV, SDTV, LDTV 

<D3mm(D r Tvm j ^<Dmmmwm%:mi 5 2 c^-To 11 

9h7 9 6 a 1 CliLDTV^ilU mz^)^;^lz 
3£VUD*h7 9 6 a 2^C/N#fb£^;ro^7 9 6 b 1 

fctt s d t vcDmmm^T k !✓ x«^*©ms& h p 
m-Bzmm-f&o Bi©i2i, 3i^h:sdtv©- 

J&fs^o^ & LPB^, HD T VCDHPfg-^^iBg-T 
£o CJStttl, 2 N 3jft3SDTV, EDTV, HD 

[0 3 6 8] ^©^CN^Y^/Ut^Xtii 
KtSfi if gig U — h § & #> T Vm^<DMi£& ifi 

SW>U 015 3tSt«tol:3ft7cOGracefu 
IDegradat i o ix&mWL'tZ> i: t> o '&3k\zU 
»** s *»WJc:<tt)ff tti^o il 53ttCNR s 
^^Xii®E§ftg N fi^b— h©3ocD>^-7,x— * — 
5 3 *7C«ag©IB»®BlSI**2S b tz i> <DX % 

Q 

[0 3 6 9] ^mm<DG TW- OF D M iimi&OXftm 
OC-CDMOfi&^btSfeli, GTW-OFDMi: 
C S W- C - C DM©t^t)tC £*) 2 ^(D?mm 

it ^ i # & n s & fli v ^ t m&m s ie 0^ u fc ^ g t w - o 

FDMi:Powe r-We ight e d— OFDM(DM 
^-&t>*^>. GTW-OFDMfcflbCDCNRODPSJieiS 

[0 3 7 0] H154tt^»J77 94as 7 9 4 c, 
7 9 4 eOt*^'J7794b, 7 9 4 d, 794 

f ccit^T/h^ <«^~rtt uTsifgL&*)©TN 2 pea 

(DP owe r-We ight e d — O F DMtfSISt* 
^>o ^rt'J77 9 4at:fi$tl»artU77 9 5a, 7 
9 5c0i*fegIi;u^'J77 9 5 b, 7 9 5 d 

5o *to*Sfc4»©BJi4 s »e>ns#. il54Tii 
2S©«^<Z)HBE^JSrb^UT^^ 0 mtc^t-^a t=¥- 

[037 1] ^fc^ El 1 5 5©^^ ^ 1 0CD^>>^;b7 
9 6 a, 7 9 6 b, 7 9 6 cSf:^- FKPI7 9 7 a, 
7 9 7 b, 7 9 7 c©«FM(ife^b*-&fe^HIE«fei; 
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m&3mT&o mi 5 b&mmwiwiz-rztAm. b 

■5. «t AJl©^-* -fe^ >*—U— 

£> c: i: £ «fc d **T Vg<sB$£S££-f Sffe© 

h>wx©$£S£;*;tic{gM 

[0 3 7 2] ;CDi^OM^ECCx>3-^-7 10 
4 4 j t E C C^n— 7 4 9 j ©7D y 1 

6 0(a) (b) ic^n^en^-To 1 6 7 tc^ • 

-f — 'J — XS59 3 6 b©XD v^ms^-fo 5= • -i 
— 'J — X3B9 3 6 b©^ • -f — 'J — 7RAM 9 
3 6 &<D<pX-mM^tlh^ — »J— X?— X;i>9 5 4 
&EI16 8 (a) T-^U -f ^-'J-XEgBfL 1 fcH 
16 8 (b) iC^-T. 

[0 3 7 3] d^ btr-^S:^ y^-U-7tS^fc 

016lCDVSB§iiO7Dy^iJ:lil6 2OVS 20 
Bj£{I^©XDy^£^«fcd£^«?!l4. 5, 6i£ 
T*UiB^bfc4 VSB-^8 VSB« 1 6VSB0fiMI 
■*>gH»0dl, 2^T-|5iB^bfcQAM J ?>P SKfiMiC 
fflc*?> C t J; (3 V x hy-fX©«fSS(i*-css 

[0 3 7 4] mi 5 5©7jSC£<}:>) 3 P&Jf ©PgB;6Jii££ 

A^^T>'• , :— X h > >f X©J5SS(BaT g 5 fe»»«T V 
SiliWy hTV<fO»»BCi5LDTVyi/- 30 
h* © T V Sfi SrS^ $ -a- 5 i: V smi* 5 & 2. . 
[0 3 7 5] *^ittVSB?OASK«QAM, P S 
K, OFDM^S^T^SBIHfcKlilibfc* 1 * ft©£N 

XJl?>xftfl§v>5c:i;fcJ;»K 13**©*£€>-reai* 

[0 3 7 6] *!Biig®RM3!!& b < (i#fitM©e^^ 
©— o«D4«Rttratt»*Jffl»*ft|Ri±S*« &©T-fc£> 
tf-gpcSiftl: i: ^ t iil^^ffla^tfifft tUftT*- 
5. ^oT^rT©{S^i>X^A(C3l^T-&S4)©T*H;^: 40 
mfct#J£§{t#H©?gMaM'>x^AJfe£^©BS 

*©**8fc »> ^z.5©* s «*>^14A s Su*&T*fe 
S . d © =fc o J&JS^sfc-r b ti *S&BJ§ -5 efiS-Sf tt«c v ^ o 

[0377] b^bs «s»i3#ac-*»»±flti£*sc©» 
n*. d©jwiik m&ffl&tiimnztiiz^ifiim^mz. 
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T V#fiSgflKB»C § 3 «fc -5 fcStttt ©fe SffltiSfc 
C mm £ H D T VJfciS ©SUMS i: *?*©«*£»»© 

[0 3 7 8] *&mtmti®m£ d &j««t&$!)^£»*a 

5Wg«KStttf-fc#4\ {5jM«^©gfg^SS9:^t-S^ 
fcfc: «t D2ie«©«***SiiJ«^»f «K5lttft< 
£ © »S2E©S*©/J\$ V ^MT* 3E^-3gffinI^T-$) 
-5. *fc«3lS* S««*#«*bfc»-&T?t>H)--©«tt 
T?e»T?&*&«>«*©ifiS8tti:^ frlH©g«*k©BB 

©EtMsfctff&feit*. w±a*^fc«t5fc*»iiatta5e» 
[0379] *fc*»w©*ttseai*scftjiLhaaifc: 

^fittjS±D*»Wtt3(afib j e»-r^. i!uxE©<fc-5f::t£ 
*©^i>^;i/H D T VS5JS^ST-{±#«E bfc-y-- Mi 

3b*i:f<Ii!B©NT S C HD T VgfgfcSfe b < ttgttttl 

IfefeS. HJfiWtttQPSKfc 1 6 QAMt 3 

2 QAM©^ii;55££/8^fc#J£ffl^TiaB£bfc*^ 6 
4 QAM^l 2 8 QAM-^2 5 6 Q AM^fc:®/8T*£-5 
C:i;^±V^^^T*^5fcV^o ^<&fflV^TlS^B^b7^:J;^ 
fcI#{fi©P S K-^A S K -$>F S KlCiSfflT- # d h * 
■5*T-^^^v^o *»9ii:TDMSe»'&to-B-Tf5SS-r* 
SUfi^J^lttB^bfc* 5 , FDM, CDMA-^>iSt!(3i{s^S; 

[0 3 8 0] *^B^CDPg«M<£ii*^;©-oCD#a!(<±Ml 

«a»3Wffl»**iRi±*-e- s *» ©r-fe s * s — ge©§fB «c 

^^^ll->X^A{CMfflT-?S*)©T•ii5feV^ <> 0g^.«q#aS 

m n ©*MiiM ^ ^ a e» * © m t: f# & s 

©ffl*aR*Jffl»*fc«*©«*«ffl»*©*8fc i: t) * 

^-5©* s g*)^tt* s l«V'.^i£T-a&S„ i©J:^3S:«^ 

[0 3 8 1] b^b^ »a»s*a;-^jiii±»3ai^3c©» 

J&e.»MSfill©a*&©«-&5 0^W±©77<^* S 3K»^ 

m^ffim<Dm{smt>&mm<mzft±T%o »asso:»+ 
it t vssa&seia^T* $ % j; ^ fcsiwt©* 4 
C k. H D T V55j^ t ©S^tt i: ^*©t*^e^a© 
[0 3 8 2] *»Wtt«*»* t> t>««ES(^«fi% 
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t c <t 5 s^©m* ^ & « £*sre»-rjagtt & < & s . 
[0 3 8 3] *fe*»w©»»se«*s:ft«Ltttast 

3&:PI £fui$©N T SCtHDT VgffSlfc U < fc£g&SS 

mt>feSo USS^JT-Jil 6 QAMi: 3 2 QAM© 

Sfi;£S£^&#J£ffl^T8&BJbfc#, 6 4QAM J ?> 
1 2 8QAM J f>2 5 6 QAM^CjgJTetSC: 

ST't>^v> 0 ^fe, 0£ffli^Tiaf!gLfc<fc-5f;:^fa©p 

SK J ?>ASK^FSKfc:»jrtss;:4:fc^-5*T?t>& 

20 

[0 3 8 4] 

ffiffl©** Stt!R©lfi3aS«S±EA *>(DXMm^ 
CiOSIUlf^^ h ;i/0_t £ & -5, mfi©m^,^^^g 

tm2^— ^aitA^u ±gBe^*n«©e^»c 
ptt®e^©QAMSE9i«fta«t-sa»sfcm*a5 

*^*4S©S«fc;fe^T±iate*i&fcntt©<S*j&» 

C#S!l U =S4s^Pnfii©g$ 1 ^— ^^J&^^-M-T 
tiU fM^lf©^©B&-<?p/nfii©ff^{cp/nj!t© 

4{;«k»), nf8©SI 1 7— ■??'}£m2 7 : —}??i}£m3 7 : 
- * ?U £ 7 s - ^ 5:f!J t) felt SBfcmtt© Q A 

Msgws-^fcsas u « i s@«t 2 3 -ctiu ttn« 2 5 40 

izx *) nfit©^ 1 ^F-* se 2 3 3 Xltm 1 
5 I -^5»J^j(S2 7 s -^jy^ ff?3:gfs8S4 

«tt), ^m^i.xm^.mm.^-y^miytz^m^M 

n< mfc 3 nffioaiifg* b*>&t,">§fi$ST- 4» nfg 
fW?.hi). QAM^©ft^©-5^ft^, 

m&xiTsx\m^&.t. mt»b< fcfcQtttojgfB&f t b 
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[0 3 8 5] rfflgUCNT S Cfi-f 1 
5!K HDTVhNTS C ^©Mft^lS 2 b 

T^dt-s^ttj: 5, fis&ttiSfc^TfctNTs cm 

xk£.IiI>TVt!tm£(DmiL&-&&*), tffSM©ffi?gtt© 

im i ] **bih©8 1 ©issKWK^tsejaasa©*;* 

^A3r-fr£^-rfltj$0 
[02] *^B^©HM^iJ 1 ©ilfMM 1 © ^ d y ^ H 
[03] *#gBJ©HJSF!l 1 ©M©*!^©-^ J. ;u0 
[0 4] *^B^fflHJSM 1 ©SHUg*©^* ^;u|g| 
[0 5] #fgBJi©||Jfc#iJ 1 ©fg-^jWDrJ — |?£Qgij i, ^ 

T0 

[0 6] *ma<Dmmm 1 ©M^p^©n— ><y 
0 

[0 7] #3SBj3©Sf}&s#ij i ©«^&»©i$>©e4§^© 

[0 8] *IBI»©££ME0!I l ©M^S¥i:fs^^'N©3— 

[0 9] *%h©&k0!i i <Dmmm^(om^^m<Dmm. 
vtmm 

[0io] ^mommm 1 ©sag 1 6 AtQ am©^<^ 
Wb0 

[011] *»flli©^««l©7 , >5 i ^*air a i:a© 
*^3ltn^©i|^0 

[012] *3§B£©Slite#y 1 ©^ftJ6 4ttQAMCDff 
.^©0 

[013] *8«OWI«l07>ft*ir,tJSI8 

[014] *.&m<D9mm i ©gj&6 4«qam©©^ 

^i:PJ«^^©^^ h;i/0 

[015] *&m<Dmmmi<DXte6 4<itQAM©jt* 
A a> A z <Dm.mm 

[01 6] ^m(ommmi(DT>7-±^mr 2 , r*t 
[017] &&m<Dm&m i ©^^^^^©^d >^ 

[018] *^©mE« 1 © 4 P SKSICg^^ 

[019] *^b^©^se^ij i (om i ^mwto^u vtm 

[020] 2MgBJ§©f!yg^J 1 © 4 P S K ^{f©{g-f-X 

[021] *«HB©!&ffi0! 1 ©^ 2 §§1©7d 
[02 2] *#BW©SeiS«f! 1 ©SCJK 1 6fiIQAM©ff^ 

h;i^0 

[02 3] ^BIOUffiM 1 ©SJf^6 4«Q AM©{!-^ 



(43) 
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[0 2 4] &$&WCDmt&m 1CD7D— 5=-* — h 
[§25] (a) &#$8IE©^lffi0!| l©8ftQAM©{s 
Wl/0 (b) li#^BJ3©^lJ£#!l 1 CD 1 6ttQAM 

©ft*'** WVH 

[126] *^B^O^J?Stfij l©^3§ff«©rD>v^^ 
[02 7] >MgB£<D^m<Z)£J&6 4ttQAM(Z>flre 

.£©0 

[0 2 8] *^©H^J lffi7D-ft-h 

[02 9] ^^©^Sfi^jatC^ttSejS^^^A©^: 

[030] *^b^©^b£^!]3©^ \ mm.^^-y-<D 

[03 1] *^b^©^bs^J3©^ lH&^n-^CDr/D 

^ *0 

[03 2] *»H8<O*fl609 3©SB2BMft'5 s 3-^©^'n 

■;/*0 

[033] ^mmcommm3(Dm3m^^-v<Dyo 

[03 4] ^^©^JS^JSOD,, D a , D 3 {l-55-©B# 
[03 5] *»B^©SdK«|3CDDi, Da, D 3 {t-*©B# 
[03 6] ^WCDSOfi^JSCDD,, Da, D 3 <t-55-©B# 

[037] *9Bi&©Sgffi0y 4 fc: Jstt *e36«5«©^^y- 

A£{*©#lf£0 

[03 8] *»flB©HJfi«|3t:*»S9E^l 6 QAM© 
ff^©^^ h;u0 

[03 9] 43BmJ©!Ufi0!l 3 fc: * I* 4 1 6 QAM© 
fl^©-^ h;U0 
[04 0] *%B§©HM^I3{Cj3{ti>^6 4 QAM© 

{I^jS©^ h;um 
[04 1] ^qg©9dfi0y3©^mM±©A-9EBBI 
[04 2] *»W©^Qfi09 3©TDMA*SC©WPM«l± 

[043] *^B^©^JjiCf!i 3 ©*»«S4I1HKD7D y 

*0 

[044] *^B^©HS£^J 3 ©tftj£ttff£©JSi3i|gl 

[045] **w©iQi6«i 3©a»*aa*a;©aBas«s^ 

[lgS©7*D y *0 

[046] ^qg©^jfEM 3 © 1 6 Q AMf=^-©{g^^ 
1B®0 

[047] ^mmcommm 3 © e 4 q a m<»-§-©{s-^ 

[04 8] #$B91©5aiS0y 3© 1 6afg^3C©lfi32l«S 
^IhISSwt'd y *0 

[04 9] ^Blffl^MSfflDva, D„ l3 Dv 2 , 
D„ 2 , Dva, DH 3 <s9©B*H#a'fb©gftB^|21 

[05 0] *^©^SS^J3©D V1J D H1 , Dv 2 , 
D„ 2 , Dva, D„ 3 fs^©TDMA;S5£©B3fE§f>fi-fb©i£ 
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[05 1 ] *^B^©^M^J3©D V1 , Dm) Dv 2 , 
D H2 , Dva, D„ 3 ft^©TDMA^^©B#F^^-S'fb©lffi 



[05 2] *»W©SQIiff!4fc:43»6«£*^a©5fil« 

[053] *mn<Dnmm4^&ttz>mmmwLm?5&<D 

[054] #$SBJ3©§|J£0!l 4 fc*5l* S^*^^©SffW 
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[05 5] #$SBJ§©fM^fc*tt5|BJgStt»#5S© 

*-&©sej**««ia 

[05 6] **Bfl©StESl6«4K:iJH-«>5 ; ^^;i/ttiiJ5 2 
®©^{lSSSffl«60 
[05 7] #»Bj3©Safi«5fc#t*SaEJ&4 ASKff* 

©ff-?-^E®0 
[05 8] *^©Hffi^J5{C*3Jt-5>^B4 ASK©fs 

[059] (a) (i*^BJ©Hffi^J 5 lzj$V&mZ4 A 
20 SK©fg^SBS0 

( b ) ki^mmmmm 5 w- s» 4 a s k©(i ^ 

;&IBg0 

[06 0] *»W©|OK«5fc:*W*fi^C/Nfl[©» 

-^■©^4 a s Km^om^&mwm 

[0 6 1] SUK0!l5fcj3»5 4 VSB, 8VSB©£fs 



[062] ( a ) (£*&i!S©f£i£0IJ 5 (CiJtt 5ASKI 

0 

30 (b) t±*J6W©l£«S«5K:*tt*VSB©^©ffl«ft 

#-7ET0 

[06 3] SQK0J5fi::|3ttS4 VSB, 8 V S B, 16 
VSB©Receiver©7o-y^i 

[06 4] *9tt<D9mms\z&tt*>wmm^&mm<D 

[065] *&m<Dm&m 5 % tvsis^cd 
7*0 y * 0 

[06 6] *fSW©SBili0i5t:*»*SiJ©TVSe*»© 

40 [06 7] *»W©93fi0!5t*SltSa5S -ilTVg 
{i*©7"o -^S 
[068] (a) li3ISfi^5, 6i;j3^l)8VSB©C 
onstellatio ni 

(b) ltmmm5, 6lZ&\f&8 VSB©Cons t e 
1 lat iong 

(c) ttHSfi^J5, 6fc*W-S8VSB©e^-«fBI* 

mm 

[06 9] *^©HJS^J5{c^^^>ili^ai>n-^© 
50 [07 0] *»Ba©SQfiflfi5fc:43WS*«llHll&lo< 
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[07 1] *»H80««|5t43W-*liI«7 s 3-^©7 r [09 9] t J: S 3 O 1 6 SRQAMiS^ 

[H7 2] *ftwcDmmm5iz&vz,^mmi^<Dm{gL [biioo] *&mtzji&&tm3(D3 2 srqam© 

[073] *969nzjL&mum5<!>mmm*<Df$mwim [@ion ^mstzzzmmmzcDc/n-^-v 

[074] (a) tt*»lBfcJ:5^J6ft|50iffl«l7*3- [H 1 0 2 ] *«?gt «fc 3 © C/N -17- U 

( b ) i±#»i?b t j; s ^se^j 5 ommm^nmrnmsm 1 o [0103] *^bj tii, mmm 3ao>->7-hmnt.mm 

[07 5] *^B^iciS^S6^|5©^ifl^©B#Ki5® fc&5&C/N©H«ia 

m [0 1 0 4 ] *«9iR:J:SS8afi«l3©^7 hMnt&m 

0 [ 0 1 0 5 ] iz £ * Hffi^j 3 <£>it!i± jfc3§B#©&ft 

[07 7] **Bi»£<}:S^ft5©£Se-^©ft|BieB T>^^^?>©S§gfi:«-^P^;bfc 

M [0 1 0 6] *»BBfc«t«§Q|S«|3<!D3 2 SRQAMffl 

[17 8] *«^i:i?,»l«5oitT3-^ffl7n it-t:^ji'j7Ei 

y * BI [ilO7]*®ii; < t5M3CD3 2SRQAM0 

[079] ##SBJ§£ <fc & HJg^J 5 © 3 »Jf©j£AM© tf ^ y 7 g 

ftHEBBI 20 [010 8] (a) tt«e3fe©TVM©jg«aR«-jfli|a 

[08 0] ^B^tr«t^HJS^j5©ii^a— y— cdz? (b) tt^©-|fgjf ©T V®Hf©MiM£St#*ii0 

D> ^0 (c) &*&m<Dg&gffi s <dxts \tm&m.-tBi 

[081] *»flgC <fc 3 5 ©^e-9©^rRflSB ( d ) it^Mm 9 © 2 P§Jg©0FDM©*- + U ^a&DHttft 

[08 2] *»BifcJ:**9ll«!l5©D KDM&^-y (e) ttSUfi«|9ffl3a^fflOFDM©3o©^l/«»jT;H* 

[08 3] *^t<ts^js^j5©ji^^{g^©^ [0109] *mwiz£zmsim3(DTvm^mmmw 

[08 4] *»Wt:«t4^Jfi«|5©«afB«S^«EBt© [01 10] **WfcJ:4!afifl3©C-CDM©jSns 

^n^m 30 i 

[08 5] *»BC£*^aiB«2©c/Na:ra»5© [01 1 1] asiukw 3 o«F9#jt)^Tia 

Rftia [01 1 2] *»IHK:«tSiafi«3©3 

[08 6] *»B§fci*S®fi«l2©e3ae*i:C/N© Ufe*&©«F*MD^TBI 

[0113] *«B§fc iSSQK« 5<z>£fMrejg&K£ 

[08 7] *«WCJ;S^DKt«2©33S«ai©rD«y^ia B0 

[08 8] *»WCJ:**ttt«|2©5^«lffl7'n«y^BI [0114] *»WCiSSSaii«!5 0«ag3*B^SS« 

[08 9] *»WCJ;SQfiM2©C/N-ai7— h ©7'D^^0 

[0115] «fc*5Ute0i 7 ®&W*£©3l5fi| 

[090] *3§B.§ Htfi0)J 5 © 3 pg«©§{f *£© ;/D *> 1 0 
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